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Vaporizer and Condenser, 
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RAPID CONSTRUCTION OF THE RAPID TRANSIT 


SUBWAY 
Qur congrat ition ire extended to the engineers 
the onst! ti mpany ind the contractor of the 
New York Raj fransit Subway, on the great skill 
ind unprece ited patch with which they are pros 
cuting a work, which may justly be considered as being 
at once the large ind most dificult of its kind 
ever undertake! L\ithough this 1 not the first time 
iu ere tem has been built in a metro 
i eity ! r cast-iron conditior as to non 
1 teri ence itt he regula flow of traffic, it must be 
remembered tha he tunnels constructed in lLamdo 
and Paris did not compare in magnitude with the 
Nwew York \ n tl many of them have 
built at a depti elow the surface which carried them 
clear of al) fac pe and drainage ind avoided 
altogether the dificult problem of providing for the 
ceasel« fiow of traf? it the irface For it must 
be borne in mind that the Rapid Transit Subw 
starts at the ver isiest cent of traffic in the whol 
city ane run 0 cor lerable part of its total 
length of 20 mile ‘ ith some of the most important 
therought ‘ of New York Moreover, except for a 
few short estret t lie in close proximity to th 
irfa vit i han the lepth of if teel 
ind-concrete r 1 inte ening between the top of it 
ears and th els of the traffic above Hence it 
has been nee vefore i troke of work could 
be done yon tl wctual excavating of the tunnel 
itself, to pr ie I borate and massive ystem of 
falsework to hold tl face of the street temporarily) 
in place L\dd to ft the fact that over the greater 
pari of the rout h mtractor have had to make 
special provisio hoiding up the massive roadbed 
fad trac round trolley road, to iV 
nothing of a perfect network of gas and water main 
| electri cable conduit and it become evident 
| mind, that the construction of this 
tunne va il engineering problem of far greate! 
proportions than cat e expressed in mere statement 
of length and q 
In drawing p the ntract, the Rapid Transit Com 
missione! ‘ h late of completion at August 21 
1904, or four and a! f years from the date, February 
21, 1900, on w h the contract wa igned Having 
in view what we might ll the incidental difficulties 
of construction a nentio | above, to which, by the 
way, must be acide the nece ity of diverting and 
lowering some of the largest elements in the sewerage 


yatem of the city t 





iid not have been surprising 


if it had become evident, as the work developed, that 


an extension of ne would be necessary At 
my rate, it muet | onfessed that the history of 
earls or ract ‘ e Kind rendered such a delay 
a decides pre t I extremely gratifyis 

therefore to le n t he worl as been handled 
with such il n pushed hrough vith so much 
energy that to-day the ontractors are several month 


ahead of their time is will be een from the follow 
ing figures: Out of a total estimated earth excavation 
of 1,700,000 ecubie yard S0O0,000 cubie yards has been 
taken out, leaving only a little more than one-half of 
the total to be removed Out of 1,300,000 cubic yards 
of rock, including both rock taken out in open cut 

d that removed in tunnel excavation, 366,000 cubic 
yards have been removed, or 28 per cent of the whole 
On November 1 of this year $9,700,000 had been 
xpended out of the total contract price of $35,000,000 
As the amount paid out for work done is about the 
fairest way of estimating the rate of progress it 
may be said that about 28 per cent of the tunnel is 
completed. The fact that the amount paid out every 
month for work done is steadily increasing augurs 
exceedingly well for the early completion of the con 
tract. in August of last year the total monthly pay 
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ment amounted to $265,000, whereas in August of thi 


ear it had risen to $900,000, and there is a probability 


that it will increase as the months pass by Bearing 


this in mind, then, we think that the engineers and 


contracto ire perfectly justified in assuming that 
the subway will be completed by Christmas of the 
year 1903 In agreement with this estimate the con 


tract for the power plant names January 1, 1904, as 
the date on which the whole of the installation of 
boilers, engine and generators is to be delivered 
rhe power station is to be located at Fifty-ninth 
Street and the Hudson River, and the ontractors 
having an eye to the future probable extensions of 
the subway, have secured a plot of ground which will 
enable large additions to the plant to be made «as 
required rhe power station will be larger than the 
Metropolitan Street Railway Company's plant of 70,000 
aggregate horse power, and larger even than the huge 
power station of 100,000 horse power which is now 


nearing completion for the Manhattan Elevated 


system 
~-~-o-> 
PAINTING OF BIG BRIDGES 
rhe New York public bas had the question of th 
painting of large bridge brought ver forcibly and 


somewhat painfully to mind, of late, by the extraordi 


nary disclosures of the report of the expert commission 


y the District Attorney to examine the 


appointed | 
Brooklyn Bridge In thi connection a few facts 
regarding the system of painting adopted in the case 


of the largest and most important bridge in the world 


the Forth Bridge in Scotland, will be of interest 

It seem that eve ince thi structure wa opened 
for traffic, eleven yea igo, the work of painting it 
has gone on without any interruption \ staff of about 
thirty-five me is employed on the work rhey com 
mence | ting at the outhern end of the structure 
(which the i) omprise two main spans ol 
1.710 feet and two hore yal of 700 feet) ind the 
work proceer i except on Sunday and in unusu 
ally torn weathe ntil the northern end of the 
true ire | reache t take three veal to cove! 
the fu length of the ge, which, in the cantilevet 
portion 1lone, is about one mile in length Hence it 
vill be een that this period of thirty-six months 
represent the eful life of th paint, since one 
coating 1 no sooner completed than the work is 
begu ait Already the huge structure is receiving 
its fourth coat ro enable the painters to conveniently 
reach every part of the tructure, the engineer in charge 
has devised a system of ladders and steam hoists. Where 
IM i ‘ ln t Oo the t t vl tie 
ire made use ol Dt ( ( ne the oftiest | tior 
of the cantilever whit rise to a height of 360 feet 
ibove the piers, a series of permanent elevators have 
been installed These are operated by means of steam 


winches which are placed a little below 


he level of 
the roadway In proximity to ¢ ich elevator there is 
erected a house in which the paint is mixed For 
painting the unde ide of the roadway permanent 
wire ropes are stretched along each side of the struc 


ture, from which the painters’ platforms are suspended 


in such a way that they can be drawn along the rope 
very much after the manner of a cableway Evidences 
of the thoroughness with which the work is done is 


een in the fact that, so far, no portion of the bridge 


has shown any sig of decay or need for renewal 


rhis method of painting certainly has its advantages 
over a system in which the repainting is only done as 
various parts of the structure seem to call for it 
ince it precludes the possibility of any detail being 
overlooked for any considerable period of time An 
ideal system would be that which combines a periodi 
painting of the whole structure with a special coat 
ing, in the interim, for such parts as are particularly 
exposed to the action of the elements or traffic, such, 
for instance, as, in the case of the Forth Bridge, the 
first 20 or 30 feet of the steel towers above the salt 
waters of the Firth of Forth, or in the case of the 
Brooklyn Bridge, the articulated portions of the struc 
ture which are subject to movement-and those portion 
of the floor te v} { and water are lia 
to collect and set up ipid oxidation 
>--eore 
ANNUAL REPORT OF THE BUREAU OF ORDNANCE 
In the annual report of Rear-Admiral O'Neil, Chief 


of the Bureau of Ordnance, it is stated that increased 


efficiency for the larger naval guns must be looked for 


not in the direction of larger size and weight of the 


guns themselve but rather in increasing the weight 
of the projectile and in improving the smokeless 


powder in other words, we must endeavor to increase 
the striking energy of the shell per ton weight of the 
gun The latest types of guns, of both large and small 
calibers, are so heavy and large, that any further 
increase of weight or length will seriously hamper the 
design of warships, by making a too large demand 
upon displacement The report states that the 
ordnance equipment for American naval vessels 1s 
up to the highest standard attained in foreign navies 


for vessels of responding date and class Rear 


\dmiral O'Neil says that he knows of no guns afloat, 
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be put afloat, that will equal in energy 
being built for the United State 

itifyil to know that the manufacture 
ther ordnance fittings is well in hand 

‘ tfits will probably be completed when 
ire ready to receive them During the 
year 143 naval guns were completed, and 
present under construction We are also 
learn that there is a steady improvement 
iokels powder, that of to-day being con 
perior to the grade manufactured twelve 
he ibject of ibmarine boats, Rear- 


Neil is of the opinion that this type is 
lue prominence in opinion in which we 
ul He states that if these craft are to 
manent value, it will be as an adjunct to 
oast defense They are is yet, purely 


rimental stage, and he believes that they 


ake the place of ships of the regular type 


reduction in the fleets of the world possi 


pleased to learn from the report that the 
ontract ire extremely advantageous 
el the pri eing lower than that paid 


the irmor the best that can be pro 


light is thrown upon the present con 


hich ij raging in naval circles over the 


our new battleships and cruisers We 
that the point at issue was that of the 
u the ingle turret but Rear-Admiral 
is president of the Board tates that th 
to the relative merits of the new 7T-inch 
t the S-inch and 6-inch guns, he himself 
ulvocate of the light piece rh 


favor of the 7-inch gun were given in 
August 10, 1901] vhen firing diagram 


concentration and total energy of the 


iine \ two types of ship, one carrying 

i! in the other the &S-inch and 6-inch 
given We hope in a later issue to take 
tion in full detail 


---o--> 


IMPORTANT APPLICATION OF ELECTRIC POWER IN 


RAILROADING 
Jam 1. Hill, of the Great Northern Rail 
preparing to operate a 66-mile ection of that 
h the Ci ide Mountains with electric 
of steam If the project proves successful 


to operate an entire division from tide 


lverett to Wenatchee on the Columbia 


tance of 141 mile with elect oto! 
ent I iroad met elieve will be 

ing f e equipment of the entire main 
ectricit The plan of ubstituting elec 


team, which has been forced upon M1 
long tunnel and peculiar conditions, was 


d to the railway world, as applied to 


distance, by Henry Villard nearly ten years ago 
was at that time in control of the Northern 


Railroad and had become greatly impressed 


sibilities of electricity through his asso 
busine way with Thomas A. Edison 


2 Mr. Villard gave instructions for Georg 


on, then assistant general superintendent 


Northern Pacific at Tacoma, and one or two 


of the engineering department, to meet 


York, whence they were taken to the 


the General Electric Company for a con 


Mr. Edison and other electrical engineer 


feasibility of introducing electricity on 


Northern Pacific lo these officers Mr. Villard 


plan which he had partially matured foi 


t a broad-gage electric railroad between 


ind Chicago He had under consideratior 


building of an entirely new line between 


or the substitution of electricity on that 


the Wisconsin Central which was then con 
the Northern Pacific Mr. Villard figured 


line could be placed in operation by the 


1893 and could thus be used by thousands 


to the Columbian Exposition at Chicago 


imation of this plan was prevented by the 


ening of the money market which pre- 


ingency of 1893, and in consequence of 


hip which followed, the Northern Pacific 


of Mr. Villard’s hands 
stigations on the same subject by the Great 


cover a period of over three years and have 


the direction of J. N. Hill, the eldest son 
J. J. Hill The matter was first brought 


elder Hill’s attention by the reports of his 
engineers to the effect that it might be found 
impracticable to operate trains through his two-mile 
tunnel by means of coal-burning locomotives 


of its extreme length and the fact that 
be no means of effectively ventilating the 


when finished without going to the expense 
installing and permanently operating compressed 


The investigations which followed have 


the officers of the road that a great saving 
made by operating trains by water power con 
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verted into electricity This fact is shown by the 
extension of the original plans to a long section of the 
railroad through the mountains as recently announced 
by President Hill His present plans as announced 
contemplate the application of electricity to that por- 
tion of the road extending from Leavenworth on the 
east side of the Cascades to Skykomish on the west 
side, 66 miles. It is understood that if the electric 
motors prove as successful as anticipated, the electric 
system will be further extended so as to include the 
mountain division, from Everett on Puget Sound to 
Wenatchee, 141 miles This would be the beginning 
of an electrization which might eventually include the 
entire mileage of the system 

The section of the road chosen for the first appli 
eation of the experiment is the most difficult and 
expensive portion of the road to operate on the entire 
system It runs through the wild and rugged Cascade 
where the grades are very heavy, and where every 
winter there are numerous slides of earth and rock 
which come down the steep mountain sides to cover 
the track and endanger the operation of trains. One 
of the most important causes of the Great Northern’s 
desire to secure cheaper motive power is the fact that 
its tributary coal supply is very limited. In the matter 
of cheap fuel the Great Northern is being operated 
at a’ tremendous disadvantage as compared with the 
Northern Pacific or the Oregon Railway and Naviga 
tion Company, its Washington rivals. The North- 
ern Pacific owns the largest coal mines in the State 
at Roslyn, thereby securing its fuel at a cost not 


exceeding $1 to $3.25 per ton The advantage of the 
Oregon Railway and Navigation lies in its gravity 
route down the Columbia River from the Rocky Moun 
tains. On the other hand, the coal used by the Great 
Northern costs about $2.75 per ton for the ordinary 
product, while for the Crow's Nest Pass coal, which is 
used on all trains through the tunnel, the cost is 
much greater 

For about thirty miles of the mountain climb on 
the Cascade division each loaded train requires the 
assistance of one or two helping engines. The coal 
consumption of this division is something enormous, 
amounting to upward of 2500 tons a day, or nearly a 
With a difference of $1.50 per ton 
in favor of the Northern Pacific, it will be readily 


million tons a year 


seen that the older road has in the matter of coal 
supply alone a great advantage over its newer rival 
As the water for the generation of the electric power 
for the operation of trains under the new system will 
be taken from one or more of the numerous rivers 
heading in the Cascade Mountains near the Great 
Northern lines, the innovation contemplated will re 
duce the coal bills of the division very greatly, if not 
eventually doing away with them entirely 

The details of President Hill's plan are now being 
worked out, and it is understood that active work 
toward the installation of the electric power will be 
commenced next spring. The successful long distance 
transmission of electric power generated at Snoqual 
mie Falls, forty miles from Tacoma, has been a power 
ful object lesson to the Great Northern. 

The street railway systems of both Tacoma and 
Seattle, together with the electric lighting system of 
Tacoma and the vast machinery of the great Tacoma 
smelter, are all being operated successfully and eco 
nomically with Snoqualmie power A. W. C. 

= >+ 2 >a =~ 
THE HEAVENS IN NOVEMBER. 
BY HENRY NORRIS RUSSELI PHD, 

Two astronomical events of great interest occur dur 
ing the present month, but, unfortunately, one of them 
lies outside the range of our observation. This is the 
annular eclipse of the sun, which takes place on the 
llth It is noteworthy for the very long duration of 
the annular phase, which is, at maximum, a little over 
eleven minutes rhe moon is so much farther away 
than usual that she hides only about 6-7ths of the sun's 
surface, even when she is directly in front of him, so 
that there will be plenty of light left to see by, even 
in the middle of the eclipse. The annular phase is 
Visible along a belt of country about 200 miles wide, 
extending from Sicily past Cairo, over Arabia, Ceylon 
and Siam to the neighborhood of Manila A partial 
eclipse is visible generally in eastern Europe, Asia, and 
northern Africa 

More interesting to ts is the remarkable series of 
planetary conjunctions which happen later in the 
month, when the three brightest planets will be close 
together in the evening sky 

Jupiter has for months been slowly overtaking Sat 
urn, and, just before he reaches him, Venus, whose 
eastward motion is much swifter, catches up with 
them both. She passes Jupiter on the night of the 
i7th, and Saturn on that of the 18th. The two are 
about a degree apart, while she is three degrees south 
of them, so that all three planets are crowded into a 
Space no larger than the belt of Orion The group 
Which they form will be by far the most con 
Spicuous thing in the evening sky, and will remain in 
Sight for two hours and a half after sunset 

Though these three heavenly bodies seem so near 
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together, their real distances from us are, of course, 
vastly different. Venus is very much the nearest, be 
ing but 74,000,000 miles distant. Jupiter is more than 
seven times as far away, his distance being 540,000,000 
Finally, Saturn is almost 1,000,000,000 miles 
from us—as far beyond Jupiter as Jupiter is beyond 
Venus. 

It is to her nearness, both to us and the sun, that 
Venus owes her great brightness, for she is but one- 
eleventh as large as Jupiter, and, were she at his dis 
tance, she would not be as bright as the pole-star. 


miles. 


If she were as far off as Saturn, she would be invisi- 
ble to the naked eye. It would be a mistake, however, to 
conclude from this statement that Venus, as she actu- 
ally is, would be invisible from Saturn, for, in her 
present position, she receives from the sun about two 
hundred times as much light as she would if removed 
to Saturn's distance, and is correspondingly brighter. 
She would, in fact, appear considerably brighter to an 
observer on Saturn than Saturn himself does to us. 

On the other hand, if Jupiter were in Venus’ place, 
he would show, at favorable times, as a crescent about 
one-quarter the size of the moon, and would give us a 
pretty fair sort of moonlight. We may well be thank- 
ful, however, that such is not the case, for the attrac- 
tion of so great a planet, so near us, might so change the 
earth’s orbit as to bring us uncomfortably near the 
sun, or to send us so far from him that we should all 
be frozen 

Such a conjunction as the one which we now have 
the privilege of viewing is a rare occurrence. Jupiter 
revolves about the sun in twelve years, and Saturn 
in thirty. Twelve years hence, Jupiter will be in the 
same part of the sky as at present, but Saturn will 
have gone nearly half way round, and will still be 
ahead of Jupiter. It will take the latter twenty years 
in all to catch up with Saturn again, in which time he 
makes one and two-thirds revolutions to Saturn's two- 
thirds. So it will not be till 1921 that we will see 
Jupiter and Saturn close together again, and such 
But the 
two planets, when closest, may be in any part of the 


conjunctions will recur every twenty years. 


zodiac Now, since Venus never goes more than 
about 45 deg. away from the sun, if they are more 
than that distance from him, they cannot be near 
Venus. If they are to be visible in the evening they 
must be east of the sun, and at least 15 deg. from him. 
This narrows down the region within which a con- 
junction like the present one is possible to about 30 
deg., or one-twelfth of the whole circumference. It 
follows that, on the average, one conjunction of Jupiter 
and Saturn out of twelve will be such that an event 
like the present may possibly happen. But when such 
a conjunction occurs, Venus may not be in such a part 
of her orbit that she actually does come into conjunc- 
There is only one chance in five 
Therefore, on the average, 


tion with the others 
or six that she will be 
only one out. of sixty or seventy conjunctions of Jupiter 
and Saturn will be marked by the presence of Venus 
also. That is, such a display as occurs this month will 
happen, in the long run, once in about twelve hundred 
years The actual intervals between two such con- 
junctions are very variable, some being much longer 
than the average, and some much shorter 

Jupiter and Saturn are closest on the 27th, when 
their distance is less than the moon's diameter. They 
will be very near one another throughout the last 
week of November. 

There is a possibility that the lost Leonid meteor 
shower may turn up on or about the 13th of this 
month, but the chances seem to be much against it 

THE HEAVENS, 

At 9 P. M. on the 15th, Gemini has just risen in the 
northeast, and Orion in the east Auriga is above 
Gemini, and Taurus over Orion. Eridanus and Cetus 
fill up the southeast Andromeda is directly over- 
head, with Cassiopeia on the north, Perseus on the 
east, Aries on the southeast, and Pegasus on the south 
west Aquarius and Capricornus are below and to the 
west of Pegasus, and Fomalhaut is the only conspicu 
Cygnus, Aquila and Lyra lie 
near the Milky Way in the west. Ursa Major is on 
the horizon below the pole, and Draco is above and to 


ous star lower down. 


the right 
THE PLANETS, 

Mercury is in conjunction with the sun on the 4th, 
and is invisible till the middle of the month. On the 
20th he reaches his greatest western elongation, and 
is wellseen asa morning star, rising nearly two hours 
before the sun 

Venus is evening star in Sagittarius, and increases 
in brightness throughout the month. Her conjunctions 
with Jupiter and Saturn have already been described. 
Mars is evening star, too faint and near the sun to be 
easily seen. Jupiter and Saturn are evening stars in 
Sagittarius. Uranus is too near the sun to be seen. 
Neptune is in Gemini, well placed for telescopic obser- 
vation. 

rHE MOON 

Last quarter occurs on the night of the 2d, new 
moon on that of the 10th, first quarter on the morning 
of the 19th, and full moon on the evening of the 25th. 
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The moon is nearest us on the 25th, and most remote 
on the llth. She passes Mercury on the night of the 
%th, Uranus and Mars on the 13th, Venus on the fore- 
noon, and Jupiter and Saturn on the afternoon of the 
15th, and Neptune on the 27th. The moon, Venue, 
Jupiter and Saturn, all in close proximity, will afford 
a fine spectacle on the evening of the 15th. 





SCIENCE NOTES. 

Prof. William T. Richards, of Harvard University, 
has received a call to the newly established research 
professorship of chemistry in the University of Got 
tingen. It is especially. gratifying to nete that one 
of the greatest universities in Germany should offer 
the chair to an American. 


About 250,000 pairs of glasses will be purchased by 
the State committee in Maryland for use in polling 
booths. Politicians have found that both in the city 
and country districts a large number of voters of the 
poorer classes can read sufficiently well to ballot, but 
their sight is so defective that in the dimly lighted 
booths they are unable to read the long list of con- 
testants on the ballot. Capable men will be provided 
at every polling place to adjust the glasses for the 
voters. 


A cheap and rapid method for concentrating the enor- 
mous quantities of blood collecting in abattoirs is de- 
scribed by its inventor in the Technische Rundschau. 
The blood is injected in a finely pulverized state into 
an oven-shaped chamber, open at the top, and brought 
into contact with a current of hot air ascending from 
below. All the water is evaporated in this manner, 
and the blood powder is carried to the receiving cham- 
ber. According to the inventor, the powder thus ob- 
tained is tasteless and contains 74.8 per cent of diges- 
tible albumen. 


The committee has not yet decided whether M, 
Santos-Dumont is entitled to the prize of 100,000 francs 
or not. No decision will be made before November 
1, as the competition remains open until October 31, 
so that if in the meantime another competitor should 
appear and fulfill the conditions he would share in 
the prize. The persons who are prominently identified 
with aeronautical matters are of the opinion that M. 
Santos-Dumont has really won the prize, and M. 
Deutsch is convinced that the commission will award 
it to the young Brazilian. 

Carrier pigeons have been put to novel use by a 
physician of Rockland, Me. On one occasion he was 
called to an island some twenty miles distant to at- 
tend a patient who was seriously ill. To reach this 
island he was obliged to make a dangerous trip. 
Before he returned to the mainland he gave the family 
of his patient six homing pigeons which were to be 
used as messengers to inform him of the patient's 
condition. A pigeon was dispatched av often as neces- 
sary, carrying assurances to the physician of the 
patient’s steady progress teward recovery. 

A series of observations by the late Prof. A. von 
Kerner has been published on the variations in the 
time of the. opening and c'osing of flowers. He states 
that the fact that some flowers remain open for a 
longer period in summer than in spring is not due to 
the direct influence of an increase in the light, but 
to a rise in temperature due to the absorption of 
light. With many flowers the opening is not the result 
of growth, but of changes in turgidity due to trans 
piration. In Hemerocallis fava and Hibiscus trionum 
the flowers remain open only for a single day in the 
summer, while in autumn they open for two or three 
days in succession.—Oesterr. Bot. Zeitschr. 

A new explosive, which is safe from detonation, has 
been invented by M. Fiedler, of Moscow, Russia. His 
explosive comprises a fluid and a solid, and the two 
have to be mixed before they will explode The 
former is composed of nitrol-benzol 80 parts and tur 
penatine 20 parts The solid consists of potassium 
chlorate 70 parts and permanganate of potash 30 parts 
To form the explosive 20 parts of the liquid are added 
to 80 parts of the solid. The former is packed in 
soldered tins, and the latter in packets waterproofed 
with chromic glue. A very salient feature of this 
explosive is that even when mixed, should it become 
ignited by contact with flame, the substance will burn 
away quietly. 

An English aeronautical engineer, Mr. T. Hugh 
Bastin, of London, is to make an attempt for the 
Deutsch prize. This aeronaut in his invention has 
emulated the movements of birds while in flight, thus 
following in the footsteps of Langley, Hargraves, and 
Lilienthal. He practically utilizes huge wings for driv 
ing his vessel through the air. The wings are immense 
framework structures, sufficiently rigid and strength 
ened to overcome atmospheric resistance, with a cover 
ing of silk. These wings or fans have two movements 
at right angles to the direction of flight, precisely the 
same as a bird, with the same results. The front of 
the machine is pointed, so that it can readily cleave its 
way through the air. In flying the aeronaut avails him- 
self of the oscillating movements of nature, 
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THIRTY YEARS’ GROWTH OF THE LOCOMOTIVE. 


The accompanying pho.ograph shows a phase of rail 
road development in this country in the demand for ad 
ditional locomotive power as traffic has increased In 
1871 the emaller engine was ordered for the Denver 
& Rio Grande Railroad Company, and built according 
to the specifications of the railroad officials. It was 
utilized to haul both freight and passenger trains 
ind it the time wa the iverage ize locomotive in 
ervice in the West It 
companion represents one 


of the latest placed in 
eervice on the same sy 
tem, and, as will be noted, 
it is a mechanical giant 
beside the other 

The great difference in 
the locomotives will be 


ippreciated by a compari 


son of their dimensions 
While the larger has cyl 
inders 22 by 8 inches, 
those of the smaller en 
gine are 9 by 16 inches 


while the driving-wheel 
base of the latter is but 
6 feet 2'4 inches, as com 
pared with 14 feet 8 inches 


on that of the former It 


has a pony truck and four 
coupled = drivi wheels, 
while the diameter of 
its boiler is but 3444 
inches, 40 inches less than 
that of the other its 
tank is a pail compared 


with the equipment of th Locomotive 
modern engine, for it cat 
ries but 450 gallons, where 
as the capacity of the other is 6,000 gallons rhe 
diminutive locomotive was constructed when the track 
of the Denver & Rio Grande Railroad was but feet 
gage, and it is now utilized on small feeders of the 
system to haul light load rhe smaller engine and 
tender are no longer over all than the engine of tt 
successor, while the mokestack not as high as 
the top of the other's boile 

No. 6, however! has been kept in good condi 
tion, and is in lally service despite the fact 
that it weighs but twelve and-one-half tons The 
new type weighs ninety-two tons Both engines 
were built at the ame work ind the litt 
was considered in its day to be an _ up-to-date 
and first-class locomotive in every respect 


—-1e+ ee 
TANDEM COMPOUND LOCOMOTIVE FOR THE 
NORTHERN PACIFIC RAILWAY 


The accompanying photograph and _ line 
drawing show the general appearance and 
details of the tandem cylinder of an experi 


four-cylinder tandem compound locomo 
built by the 


the Northern 


mental 


tive, which was Schenectady Loco 


motive Works for Pacific Railway 


After a year of service the new type has proved 
firm is 


the 


80 satisfactory that the Schenectady 
more locomotives of 


Northern Pacific 


ropeka and Santa Fé Railroad 


buliding twenty-six 


same the and forty 
for the 
rhe 


rapid 


type for 
Atchison 


compound locomotive has not mate the 


progress in this country that it has in 


some particularly in Franee 
the old 


compounds 


parts of Europe 


the world is 


Neverthe 


where fastest train in 


hauled by four-cylinder 


leas, the really good designs of compound loco 
motives that have been turned out by our 
builders have ful ustified the claims of fuel 


and steam 


econoaom y 


which are com 
monly made 
for the com 
pouns lecome 


tive, as such 
Simplicity of 
parts and con 
venience ot 
manipulation 
have always 


been character 


istics of the 
Americau iweu 
motive, and 


the 


desire to 


maintain these 
features, no 
doubt, has led 


ae as 
PRN oe Sails 


¥ ; 


makers to 
prefer the two 
cylinder 


our 





type 
of compound 
to that which 
uses three or 


2 of 1871 and 1901 


“|| @® 





Cylinders, 15 inches and 28 inches by 84-inch stroke ; boiler pressure, 


Scientific American. 


There is an objection to the two-cylin- 
however, arising from the fact that in the 
which now in such increasing 


four cylinders 
der type 
are 
the 
its casing projects beyond the 


locomotives, 
the 
great 


larger 


diameter of low-pressure cylinder 
that 
loading line permissible by the platforms and tunnels 


the 


demand, 


becomes so 


of our railroad systems. Hence we are driven to 


necessity of using four cylinders of less diameter. In 
the well-known Vauclain type high 


two cylinders, one 


—, 
a Ss 
¥ 
" 


eft Tat h 


frames 
placed in 


being 


same axial 
pistons 
the « 


eytinders 


and 


pressure 


piston 


rhis 


prize 


“ 2 REN bs 


on the Denver & Rio Grande Railroad, Respective weights 
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and one low pressure, are placed on each side of the 
smokebox, the high-pressure being above the low 
pressure, and the two piston rods connecting to a 
common crosshead In Great Britain a type of four 
cylinder compound has lately been put in service, in 


which the four cylinders are placed abreast of each 
other two being outside and two inside connected, 
and all coupled to the forward driving wheels and 
axle In France the two inside-connected cylinders 
drive the forward axle and the two outside-connected 


cylinders drive the rear axle of the four-coupled driv 


ing wheels 
rhe Northern Pacific engine carrie two pall 
high and low pressure cylinders on the outside of the 
, — ? = 





\ 

















SECTION THROUGH CYLINDERS AND STEAM CHEST. 








Lélg and # tons 


pressure 


of the 


passage 
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and in tandem, the high-pressure cylinder 


front of the low-pressure and on th 


line, a common piston rod carrying the two 


There is only one pair of saddle castings 


are cast separately, the high-pressure 
the front of the 
cylinders are fitted 
between them 


ylinders 
mounted low 
Both 


a continuous 


being upon 


eylinders with 


valves with passage 
valves are made 
the 


being 


forms the receiver rhe 


hollow, high-pressure 
for 
the 
for 
This 
coupled with 
the 


valves arranged 


inside admission and 


low-pressure valves 
outside admission. 
arrangement 
the 


ports of 


crossing of steam 


the high-pressure 


cylinder, has enabled the 
designer to use a single 
valve stem. Relief valves 
are used on the high and 


low pressure cylinders. On 


the low-pressure they are 


attached to the steam chest 


and act as a bypass when 
the engine is drifting. The 
general dimensions of the 


engine are as follows: Di 
ameter of high-pressure 


ylinder, 15 inches; of low 
pressure, 28 


stroke, 34 


inches; and 
inches; the 
greatest travel of the slide 
valves is 6 inches, the out 
side 


lap is %& of an inch 


and the inside clearance 
is 4, of an inch in the case 
of the high-pressure and *% 
low 


of an inch in the 


rhe 


is 63 


diameter of the driving wheels outside 


tire inches; the boiler is of the expanded 


wagon-top type, with wide fireboxes; the outside di 
ameter of the first ring is 6614 inches. The length of 
the firebox is 1001-16 inches and the width is 75% 
inches, and the depth of the front is 70% inches and 
at the back 59% inches. There are 338 2-inch tubes, 
each measuring 16 feet in length over the tube sheets. 
rhe heating surface in the tubes is 2,815 square feet; 
in the water-tubes, 26.46 square feet: in the firebox. 
155.64 square feet, making a total heating surface of 
2.997 square feet The grate area is 52.29 square feet 
rhe boiler pressure is pounds to the } f nch 
rhe tender, which weighs empty 47,000 pounds, has a 

water capacity of 5,500 gallons and a coal 

capacity of 10 tons. The weight of the loco 

motive, on the drivers, is 175,000 pounds, and 





225 pounds to the square inch ; heatung surface, 2,997 square feet ; weight of locomotive, 198,000 pounds. 


TANDEM COMPOUND LOCOMOTIVE FOR THE NORTHERN PACIFIC RAILROAD 


the 


is 198,000 pounds 


weight of the locomotive in working order 


e+ Ore 


Monument to James 





Bowman 
Lindsay. 
At Dundee 


unveiled to 


a granite monument was recently 
the 
investigator 


memory of James Bowman 


Lindsay, an and inventor whose 


experiments in connection with wireless teleg 


raphy and other scientific advances fifty years 


William 
remarked 


forgotten. Sir 


the 


ought not to be 


Preece, in unveiling monument, 


that Bowman Lindsay was long before his 
time He was a prophet who would compare 
with any prophet, for in 1834 he wrote that 
houses and towns would in a short time be 


lighted by electricity instead of gas, and heated 
by it instead of coal, and machinery would 
be worked by it instead of by steam. Sir Will 
iam Preece 
recollected 
that while he 
was attached 
to the electri 


cal department 
of the Electric 
Tfelegraphs 
Company there 
came from 
Dundee to Lon 
don a 
man 


gentle 
with a 
proposal to dis 
pense with 
wires and com 
municate 


across water 
He was at 
tached to Mr. 
Lindsay, and 


he made all the 
arrangements 
and conducted 
all the experi 
ments to illus- 
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trate his system in London. Unfortunately there was 


really no necessity for the invention in those days 


An invention to be of use must come at the proper 
time There must be the want for it, otherwise it 
died This accounted for the fact that the system 


of wireless telegraphy, which was now associated with 
the name of Lindsay, had been neglected 


2+Oore uae 
A SOAP-DELIVERY ATTACHMENT FOR WATER 
PIPES. 
patented by 


A simple invention ‘harles R. Walker, 





A SOAP-DELIVERY ATTACHMENT FOR WATER PIPES. 


of Jamestown, N. D 


provides a means whereby soap 
or water mixed with soap can be delivered at a 
kitchen sink The inventor employs a double T or 
four-way coupling, which is connected with a hot 
water supply pipe and with a cold-water supply pipe 


by means of its two horizontal arms. With the upper 


Scientific American. 


iron. The power for raising and lowering the marine 
tramway is supplied by duplicate engines, working 
on a main shaft 12 inches in diameter. The engines 
have a stroke of 18 inches, with cylinders 14 inches 
in diameter. Together they are of 240 horse power, 
and they are geared up to 2,000 horse power. The 
foundations are of massive concrete resting upon piles 
driven to a great depth, and in large numbers. Steam 
is supplied by the boilers of the shipyard. The entire 
work of the engines is of the most solid and 
massive character, the main gears being 11 feet in 
diameter with a 14-inch face, the two weighing 24,000 
pounds. They work at an average of 160 revolutions. 

The endless chains for hauling up the platform pass 
gypsy, sprocket wheel, each link 
being caught as the wheel revolves. The speed of the 
platform is controlled by brakes acting upon the coun 
tershaft. These are used only when descending with 


loads 


iron 


over a east-steel, 


heavy 
The railway is capable of hauling out a vessel of 
3,000 tons’ displacement. The largest yet handled was 
an English bark weighing 1,500 tons with 300 tons of 
load, making a total weight of 1,800 tons. This 
vessel was lifted in 20 minutes. 

The terminus of the railway is 10 feet below 
the channel of the The vessel to be 
docked is brought two massive blocks 
of piles, which mark the situation of the cradle 
when water. With the keel resting upon 
the blocks the bilge blocks are worked 
up to the sides and the ship is secured. 

It is that this method of docking 
vessels is superior to the drydock, or the ordi- 

ways, inasmuch as the frame is subjected 
to less strain and much time is saved. An advantage 
is also secured in the easy operation of the machine. 


stream. 
betweer 


under 
center 


claimed 


nary 


——_—____—_—»> +-e-- 
HOW TO MAKE A SIMPLE SPLIT PULLEY. 
Sir Charles B. Elliott, general manager of the Cape 


Government Railways (South Africa), recently paid 
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In the lower disk, A D &#, cut two holes, J, KX, about 
1x1 inch, just large enough for the nut of a 3-inch 
bolt to slip in, so that when the bolt is screwed into 
it the nut will not turn round. Bore a ‘%-inch hole 
between /# G and /, and another between H / and A, 
so that a 3-inch bolt may be inserted in # G and screwed 
into the nut at J. Bore a hole from B to F, large 
enough for a narrow screwdriver to be inserted, so as 
to screw the bolt into the nut. For this purpose the 


square edges under the head of the bolt should hb 
filed or turned down, and the head of the bolt shou! 
have a slit sawed into it with a hack-saw, to receiv. 
screwdriver, An 
under 


should be in- 
A similar hole 


the 
serted 


iron washer, L, 


the head of the bolt. 











AN EASILY CONSTRUCTED SPLIT PULLEY. 


into 
the nut at X, with a washer, M, under the head of the 
bolt. 

Before finally bolting the two disks together, it 1s 
veneer or a piece of 
When they 


should be bored at (, and another bolt screwed 


well to place either a 
thin 


piece of 


pasteboard between the two disks. 




















vertical arm of the T a pipe leading from a soap a visit to this country and called upon the editor of are firmly bolted together a hole should be bored -in 
receptacle is connected. The soap receptacle like the Scientiric AMERICAN, and he described an easily the center, the exact diameter of the countershaft on 
wise connected by a pipe with the hot-water supply constructed split pulley which he had built, and he which the pulley is to run The two disks may 
pipe, the pipe at its junction with the hot-water line has given us the following description: now be separated, the veneer or pasteboard re- 
being provided with a three-way valve The lower Take two pieces of hard wood and saw them into two moved, and the two disks should again be 
vertical arm of the four-way T is connected with a semicircular disks, A B C Dand A ED. The diameter, firmly bolted together on a mandrel the exact size 
pipe having a nipple and a discharge faucet adjustable A D, may be 15 inches or any other diameter that may of the countershaft, placed between the lathe centers, 
relatively to the lower vertical arm of the T. All of be required. The thickness of the wood may be 3 and be turned up to the exact dimensions required, 
the pipes are valved By a proper manipulation of inches, or any other suitable thickness. rounding off the edges, and finishing with sandpaper. 
the valves it is possible to permit cold water, hot Make two rectangular holes about 3x1 inches in A side view of the finished pulley is represented in 
water, hot and cold water, hot water and_ soap, the upper disk, fF G and H J. These holes should be the engraving The disks may be again separateu 
cold water and soap, or hot and cold water and jusi large enough for a 3-inch bolt to slip in easily and bolted onto the countershaft. 
soap to flow through the faucet If the pulley is required to 
oe _— have two or more steps, four 
A CALIFORNIA MARINE instead of two bolts may be 
RAILWAY. used; and these will be suffici- 
BY ENOS BROWN. ently strong to hold the pulley 
The first marine railway yet firmly to the countershaft. 
installed upon the Pacific coast ————  #ee -— 
has just been completed at Oak Nature of Lightning, 
land, Cal. It is one of tue Cran K. R. Koch (Physikal. 
dall type and is used in a ship Zeitschr.) has found that light- 
yard for hauling vessel; out of ning conductors whose connec 
the estuary, when repai below tions have become imperfect 
water-line are required It has through rusting or otherwise, 
been in use for several months, act, nevertheless, in quite an 
and has proved expeditious and efficient manner in the case of 
efficient. The railway itself con a thunderstorm. This is, in his 
sists of a platform 255 by 76 opinion, due to the oscillating 
OS, HS GPR CreeNs rue Diagram Showing Vessel Floated Into Cradle and Being Hauled Out by Stationary Engines character « patrrsitys! ~ 
ning upon four tracks, which on Shore. charges. Electromagnetic waves 


themselves rest upon 
three tiers of 
The 
flat, the 


1 a by 


pine 
timbers. rails 
are inside 
10 inches and 
the pair outside 1% 
by 5 inches in di 
mensions. There are 


seventeen standards 


are produced, which 
act upon the imper- 
fect 
upon a coherer, re- 
storing their con- 
ductivity for a more 
long period. 
Lightning has hith- 
erto been considered 


connections as 


or less 


on each side of the a continuous dis 
cradle, the bilge charge, which often 
blocks, sliding on 3 becomes apparently 
rails, being worked = oscillatory by quick 
by a small winch on v repetition, The 
top of the standards — ~ Hh ee we ht LE ae bea Sip A HR? MP; gag Pete author empioys a 
Patent relieving al al <i lA OO 3 4 rapidly revolving 
bilge blocks, which f . camera in order to 


are released by i 


small wrench are 
used The total 
length of track is 
700 feet, ending in 


30 feet of water and 


inclining at an angle 


of 1 in 22 


Four chains 579 
feet long are em 
ployed in hauling 
the cradle Each 
link 8 inches long 
and mauae of 21-16 





The Hauling Eagines and the Cradle. 


4 CALIFORNIA MARINE BAILWAY, 


this 
but does not arrive 
definite 
clusion, as 


test question, 


at any con- 

the 
photo- 
graphed were all too 
distant. 


flashes 


oo 
One of the largest 
American manufac 
turers of street and 
ears is to 
factory in 


railroad 
build a 
England, 
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PROGRESS OF CONSTRUCTION OF THE RAPID TRANSIT 
TUNNEL 
In spite of the long and exceedingly trying summer 


weather, the work of constructing the Rapid Transit 


runnel has been pushed forward with greater activity 
than at any other period since the work was opened 
in March of the year 1900 At the present time there 
are 8,000 men employed on the work, and up to date 
$9,700,000 has been expended This represents over 

quarter of the contract price for the work of 
$35,000,000 

The force of men is at work in day and night 
shifts, and at the present time the total monthly 
cost of the construction averages nearly $1,000,000. If 
there should be no unforeseen obstructions and delays 
the railroad will probably be completed and in opera 
tion by Christmas of 1903 or early in the year 1904 
The line of the tunnel has been opened over two 
hundred blocks, while on about thirty blocks the tun 
nel is practically completed 

The accompanying progress plan of the work shows 
the location of the road Commencing at City Hall 
Park there is a single-track loop, which swings over to 
the west in front of the City Hall, and curves around 
to a junction with the main four-track line, near the 
Hall of Records. Southward from the station a two 
track tunne 


will be built — 


below Park Profile of Last Side 
thats \ come. 

Broad way to 

Whitehall . Profile of Wast Side 
Street where 


it will de 


emcee. 


scend and pas | 4 j ii’ = 

beneath the a a omaha 

Mast River to NS 

Joralemon Zi lol lg! Si 

Street Brook + 

lyn From 

Joralemon “ar 8 
ia 


Street it will 
pass to the 
City Hall of 
-_ r ebggpneey pl CITY WALL 
and be ex ot” | pana 
tended to the 

Flatbush Ave 


nue station of 


4 f = 
? 
, Pe a, : of 

/ \ @feaowes e r 
{f £ _ None oon nn 
j AIL “ 
fa’ A at Las oy 

\ } Y AH UL = 2 * 
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as used on the Metropolitan railways in this city 
Work on the loop at City Hall Park is well advanced 
4 considerable part of the concrete arched tunnel 
has been built and about 70 feet of this completed 
tunnel has been filled in, and the original surface 


restored. From Chambers to Duane Street two tracks 
out of the four have been entirely excavated, and 
from Duane Street to Pearl Street the full four-track 
width is excavated and roofed in and the steel in 
place From Leonard to Franklin Street ground has 
been broken and excavation is well under way From 
Howard Street to Grand Street excavation has been 
commenced, and from Grand to Spring Street the 
width of two tracks has been excavated and the steel 
framework of the tunnel is in place From Spring 
Street to Prince Street the width of two tracks has 
been excavated along the western side of the tunnel, 
and from Prince Street to Bleecker Street excavation 
is completed, the steel, walls and roof are in place, 
and the concrete arches have been turned From 
Bleecker Street to Fourth Street all of the excavation 
and steel work has been executed for about a total 
of half the distance The tunnel through Lafayette 
Place is about half excavated and a third of the steel 
is in place From 10th Street to 12th Street all the 


excavation hes been done, and the steel and concrete 


: | _ _ 
Ai tack 
Sm 
MMT, 
12) CD — 
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has been driven for a distance of a block and a half, 
the full section of the tunnel being excavated for three- 
quarters of a block in the easterly tunnel 
On 42d Street, between Fourth Avenue and Broad- 
way, the work has been carried forward with consider- 
able activity At the turn from Fourth Avenue and 
42d Street, at the location of the 42d Street station, 
a large excavation has been made. There is another 
excavation at 42d Street and Madison Avenue for two 
blocks, which includes the width of two tracks. Be- 
tween Fifth and Sixth Avenues the excavation is about 
complete for the width of two tracks on the south 
side, and a considerable amount of steel has been built 
in From Sixth Avenue to Broadway all the excava 
tion has been done and nearly all of the steel is in 
place. The excavation at this point has been carried 
out by a process known as “slicing,” in which the roof 
is carried by temporary struts until the steel posts 
are in place, the balance of the material being sub- 
sequently removed without disturbing the roadway. 
From Long Acre Square to 45th Street there are 
intermittent stretches of excavation, but, as yet, no 
steel] has been put in place From 47th Street to 
50th Street the material has been excavated along the 
western side for a width of two tracks, the steel has 
been erected, and “slicing’’ has been commenced across 
to the eastern 
side of the 
‘“ wo 46 tunnel Exca 
eo i \ vation for two 
lh aaaaal an tracks has also 
, \\ been carried 
along on the 
en eastern side 
from 51st 
Street to 52d 
Street, and 
also from 53d 
Street to 57th 


Street, where 


€ ; sinned 
Ph we ff cent ner the steel has 
‘wi a = ee, TUWTAAL OEPOT been put in 
\ place From 
“ 
xe w wes To SOUTH. 57th Street to 
secre 26.425 °° zs 


59th Street the 
western half 
of the tunnel 
is excavated 
and the steel 





the Long Ial ‘ P Py > is being built 
* — g? ”? PY s a? aoaow ** 5 
land Railroad  - v “ = / ° ° ” in. Across the 
From the City A 7 ew Or ma fe FR ee i ethe A a i ee go 1. “Circle” all 
Hall, Manhat annals 4 os —__ SJ \ the excavation 
tan north Lia, Pr and steel work 
ward there CAATRR IEE PePRUNE ~ - . f= is completed, 
will be a four seit. aY .s WE AEILOW W184 TOME 5. Ai and experi 
track tunnel we ad ? mental work is 
Centrat ‘~~ i) 
which will ex Park eo ipananaieaineddisinan duty sili being carried 
tend beneath et d oe J i. on at the sta- 
Center and di Ry tion, which is 
Elm Streets secTionw.v%é fast Sete 4332 #Y w® located here, 
to Lafayette with a view to 
Place; from determin- 
which it will ing the best 
diverge diag kind of tiling 
onally north to use in fin- 
east to Fourth Steelirork ea ishing off the 
Avenue, and many stations 
up Fourth Excavated C= through- 
Avenue to 7 out the tunnel 
Forty second From 60th to 
Street Here 64th Street the 
it will swing excavation is 
to the left, fol MAP OF THE NEW YORK RAPID TRANSIT TUNNEL SHOWING PROGRESS OF CONSTRUCTION. all done and 


lowing Forty 
second Street to Broadway, when it will turn to the 
north again and follow Broadway to 104th Street 
At 104th Street it will split into two branches, the 
easterly branch diverging as a two-track structure, 
and passing diagonally beneath the northwest 
corner of Central Park to Lenox Avenue, which 
it will follow to l4ist Street Here it will swing 
to the right and pass beneath the Harlem River. From 
the river it will be carried, chiefly as an elevated 
structure, to Bronx Park The westerly branch will 
extend up Broadway as a three-track structure from 
104th Street to 145th Street, and from 145th Street 
to the terminus at Bailey Avenue it will be a two 
track structure 

The work of excavation is advancing so rapidly that 
already orders have been given for the necessary 
steam and electrical plant for the power station, and 
John B. McDonald, the contractor, and Chief Engineer 
William Barclay Parsons, with others, have left for 
London and Paris to inspect the underground systems 
in those cities and determine upon the best system of 
traction to employ on the tunnel We presume that 


this trip will include a visit to Budapest, and a 
thorough investigation of the Ganz system, for which 
the contractors of the underground railroads in Lon 
don have lately claimed an economy of 30 per cent 
as compared with the ordinary direct-current system 


work is about half completed. Through Union Square 
from 14th to 17th Street the tunnel is entirely through 
rock, which here is met near the surface. The surface 
tracks of the Metropolitan Street Railway Company 
have been moved over to the eastward until they are 
clear of the easterly line of the tunnel Excavation 
has been carried out to grade along the westerly side 
ind the rock is gradually being blasted back to the 
easterly line From 19th Street to 22d Street three 
quarters of the excavation is completed and half of 
the steel work has been erected. From 25th to 26th 
Street excavation has been carried on for about half 
the block, and is practically completed; on the west 
side of the tunnel from 26th to 30th Street, the 
tunnel is excavated and about three-quarters of the 
steel work completed. From 31st to 33d Street excava- 
tion has been completed for the full width of che 
four tracks 

An exceedingly interesting portion of the work is 
that which extends below the level of the Fourth 
Avenue tunnel At this point the four-track tunnel 
divides into two two-track tunnels, each running below 
and somewhat to the side of the Fourth Avenue tunnel 
lwo shafts have been sunk at 34th Street and excava 
tion has been completed in each tunnel for a distance 
of two blocks and a half Between 40th and 4list 
Streets two shafts have been sunk and a top-heading 


about half of 
the steel is in place From 64th to 72d Street about 
half of the excavation is completed, while from 72d 
Street to S8ist Street nothing has, as yet, been done 
Part of the excavation and steel work has been com 
pleted between S8lst Street and 84th Street. From 
86th Street to 89th Street the tunnel has been 
excavated for the full width and the steel vork and 
concreting finished 
From $4th Street to 100th Street excavation has 
been done off and on, and part of the steel has been 
placed On the western branch of the road excava 
tion has been more or less completed between 112th 
and 116th Streets, but no steel has been put in. 
Ar.other stretch of excavation exists between 120th 
and 123d Streets. About half of the foundations for 
the columns of the Viaduct across the Manhattan 
Valley have been completed From 135th to 137th 
Street the tunnel is completed with steel and con- 
crete in place. There are stretches of excavation from 
140th to 150th Street, while from 155th to 160th Street 
the excavation is all done, and from 155th Street to 
159th Street the arched masonry has been constructed, 
except at the opening which is left for the station 
At 167th Street and 18list Street two shafts have been 
sunk and the excavation has been run for about an 
eighth of a mile in each direction, north and south, 
while about a quarter of this excavation “as been 
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taken out to the full section of the tunnel. On the 
eastern branch of the road a shaft has been sumk at 
104th Street and West, and excavation 


Central Park 


for the top-heading has been pushed forward for 600 
feet in a northeasterly direction The road is to be 
earried in tunnel diagonally across the northwestern 


northwestern exit 
North 
350 feet of the two-track subway has been 


eorner of the Park, and at the 


about 200 feet of the heading has been driven 
of this about 
restored, and the 


entirely completed, and the surface 


traffic of the driveway has been running over it for 
several months 
The work from 


both 


114th to 115th Street is practically 
steel 
stretch is found from 


work, and an- 
118th to 120th 


completed, excavation and 


other completed 


Street From 120th Street to 124th Street the excava 
tion is partly done and much of the steel work has 
been erected From 126th to 128th Street there is a 
stretch in practically the same condition From 
130th to 133d Street excavation is well under way 


ind in places the steel framing of the sides and walls 


has been erected At the crossing beneath the Harlem 


River the excavation of the approaches on each side 


is well under way 


The progress of construction, as outlined above, 


is eminently satisfactory and reflects the 


greatest 


credit upon both engineers and contractors If the 


present rate is maintained, the tunnel will probably 


be completed and trains running from nine months 
to a year before the contract date for completion. 
In the following issue of the Sctentiric AMERICAN 


we shall give a series of views showing the various 


methods of construction adopted in carrying out this 
great work 
—_><+ © > > 
WASTE-HEAT AUXILIARY ENGINE, 
March 24 


auxiliary en 


In the Scienriric AMERICAN for 1900. we 


published an account « waste-heat 


een installed in the 


gine which has laboratory of 


the Royal Technical High School at Charlottenburg 
by Prof. Josse Eve! t that time this engine was 
considered to be an original and highly interesting 
experiment involving the efficiency of steam engines 
by utilizing the heat of the exhaust steam for evapo- 
rating another liquid having a lower boiling point 
than water, the process being the joint discovery of 


Zim 


courtesy of 


a Hamburg engineer, Herr G. Behrend, and Dr 


merman, of Ludwigshafen Through the 


our Consul-general at Berlir the Hon. Frank H 
Mason, we are able to present our readers with u 
most interesting series of pictures showing the latest 
developments in the waste heat auxiliary engine 


It is well known that a large proportion of thermal 


energy delivered to a steam engine from its boiler is 


lost in the unused steam which exhausts into the air by 


a non-condensing engine, or is absorbed by the cold 


water of the condenser in a low-pressure machine. Mul 


tiple expansion engines of high efficiency economize 


this waste power by using the steam successively 


in a second, third and even fourth cylinder, but even 
then the 


cent of heat 


loss is considerable, being about eighty per 


between the tem 
, and that of the 


difference 
140 deg. F 


which will 


namely, the 
perature of the condense! 
circulating about 60 deg 


F. The idea of the 


water average 


waste-heat auxiliary engine is to 
utilize this wasted heat for evaporating a liquid which 


boils, and therefore volatilizes, at a much lower tem 


perature than wate! lwo such liquids, ammonia and 
used in the 


that 


been successfully 


sulphur dioxide, have 


refrigerating industry, for the reasons sulphur 


dioxide has a viscous consistency and does not attack 


iron, but, on the contrary, lubricates it, and because 
the pressure of its vapors at the temperature of waste 
steam is readily controlled It has therefore been 


used from the first as the best material for this pur 


pose At 140 deg. F. sulphur dioxide vapor has a 
pressure of 156 pounds to the square inch, while at 
60 deg. F., the mean temperature of the cooling water 
in the condenser, the pressure is about 41 pounds per 
square inch, thus offeri: range of 80 deg. F. through 
which the exhaust steam from a steam engine will 
evaporate sulphur dioxide with such energy that its 
vapor will exert an expansive force The conserva 


tion of this expansive force of this mechanical motive 


power is the function of the waste-heat or as it 
is otherwise called, the old-steam engine For this 
purpose an additional auxiliary single-cylinder engin¢ 
is placed adjacent to the steam engine, and geared 
either to the same d ng shaft or run independently 
with its own driving shaft and flywheel. The sulphur 
dioxide is evaporated the exhaust steam heat in 
a special type of boile illed the “atomize1 The 
Vapor thus generated i through the cylinder 
and its effective vor} eing done it escapes into the 
ulphur dioxide conder vhere it is condensed to 
liquid form and pum back into the vaporizer 
thus forming a cle I eing used over and ove 
igalr ndefinitel 

Although the process is technically direct and simple 
it Ww found to possess many mechanical difficulties 
All tl joints and packing had to be made so perfect 
that, however great the pressure, none of the poisonous 
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dioxide gas or liquid should escape. In the presence 
of air or water, the dioxide rapidly oxidizes into sul- 
phuric acid, which attacks iron and other metals. It 
is, therefore, that the whole apparatus 
should te air and water tight, and this to resist an 
internal 


necessary 
pressure of 150 pounds per square inch re 
quires the best materials and workmanship as well 
as intelligent supervision. The surface condenser also 
offered great difficulties A cylinder of 
1014-inch bore and 19-inch stroke was attached to a 
power, triple-expansion, Goérlitz engine of 
high efficiency, which is regularly employed by the 
Technical High School for electric lighting and experi- 
The engine, which is shown in one 


cold-vapor 


150 horse 


mental purposes 
of our engravings, is of an improved modern type, 
the high and pressure cylinders being 
placed tandem and horizontal, while the low-pressure 
cylinder is vertical, and all three act upon the same 
crank and driving shaft The cold-vapor cylinder is 
“overed, not with a heating jacket, 
but with a simple sheet iron casing packed with felt. 


intermediate 


made of cast iron 
It ‘s proportioned for a maximum working pressure 
of 215 pounds 

The vaporizer and condenser, which are also shown 
in our engravings, are of cylindrical form and about 
10 feet in length 
above the other, and below will be 


They are set in a steel frame, one 
noticed the pump 
which ejects the liquid dioxide coming from the con- 
underneath 
Both contain a system of tubes very 


denser up into the vaporizer, as shown 
the condenser 
carefully fitted so as to prevent the leakage of water 
or dioxide. The vaporizer is 34% inches internal di 
aieter and has about 753 square feet of heating sur 
steam of the engine acts 


face, by which the exhaust 


upon the dioxide and converts it into 


It then 
returns to the 


liquid vapor 


passes through the cold-vapor cylinder and 


condenser, which has an internal 


diameter of 41 inches and about 720 square feet of 


cooling surface The valves are set in both pipe sys 
examination 
The 
main 


tems so that sections can be cut out for 


and repair without withdrawal of the dioxide 
feed 


shaft, and to operate it 


pump is worked by an eccentric on the 


only three-quarters of one 
engine is 


The super-imposition of the vaporizing con 


per cent of the power developed by the 
required. 
denser was rendered necessary on account of the lack 
placed at any desired posi 


of space, but they may be 


tion convenient to the engine. The waste heat engine 
it the High School has 


continuously for over a yeal 


rechnical been run almost 


without accident or any 


serious difficulty When the storage batteries are 


being charged, it is run up to a speed of 168 revolu 


tions per minute 


In the report recently issued by Consul-General 
Mason appears the following statement 

The loat has been a direct-connected continuous 
current dynamo, with a rated output, at 150 revolu 


tions, of 400 amperes and 240 
official 
high as 40 per cent as a means of testing the increased 
by the addition of the 


volts, which, as the 


report states, was sometimes overloaded as 


capacity obtained waste-heat 


cylinder The result, in respect to both steam con 
sumption and electrical output, has been measured by 
instruments and 
which the Technical High 

The official 
technical for comprehension by 
reader: but it will be sufficient for 


result, the 


the highly perfected standardized 


methods with School is 
fully 


elaborate and 


equipped complete record is too 
other 
than an expert 


the present purpose to say that as a net 
waste-heat engine delivered an additional energy equal 


to 34.2 per cent of that of the triple-expansion steam 


engine Its economy is measured by the fact that, 
when working, it enabled the steam consumption to 
be reduced from 11.2 pounds to 8.36 pounds per indi 
cated horse power hour, a very successful result 


is considered The 
2.000 


unit 
large engines of 
highly im 


when the smallness of the 
same proportionate saving in 
constitute a 


or 3,000 horse power would 


portant economy in these days of costly fuel and in 


satiable demand for vast steam power in electrical 
power and lighting stations 

While these careful and continuous experiments have 
been in progress at the Technical High School, a cold 
vapor-engine plant has been constructed, put in opera 
tion, and tested in actual daily service at the central 
station of the Berlin Electrical Works in Markgrafen 
This is the oldest of the power stations of 


Strasse 
the company, and is equipped with what is now con 


sidered relatively small units, viz., vertical compound 
Belgian construction 
consumption of 18.35 
With a steam 


there is abundant chance 


engines of 360 horse power, of 


which have an average steam 


pounds per indicated horse power hour. 
consumption as high as this, 
Moreover 


for economy by utilizing the waste heat 


this was a case in which more power was urgently 
needed at the station. Either the cold-vapor auxiliary 
plant or new steam boiler and engine had to be sup 


plied 
Accordingly 
was built by 
in May of this year Itisa 
being 17% 


a cold-vapor engine of 175 horse powe! 
Freund, of Berlir nd put in operation 
horizontal cylinder 
diameter, 


ingle 


machine, the piston inche in 
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with 20-inch stroke, and, unlike the smaller engine at 
Charlottenburg, is geared independently to a directly 
coupled dynamo, which feeds into the service cables 
of the company. Working thus as a separate unit, the 
efficiency of the cold-vapor engine can be measured and 
recorded with great precision, and the net result may 
be condensed into the statement that at an average 
speed of 130 revolutions per minute, it delivers 150 
brake horse power—an addition of 41.7 per cent to the 
working energy of the compound steam engine, from 
which it receives and ntilizes the waste heat in form 
of exhaust steam. What this means will be made more 
plain when it is considered that the combined power 
stations of the Berlin Electrical Supply Company con- 
tain steam engines which, with an average steam con- 
sumption of 12.3 indicated herse power 
hour, have a total output of 142,300 horse power, to 
which, by the use of cold-vapor engines, there may be 
added 55,000 without increasing 
much as a pound the consumption of coal. The system 
adapts itself with especial readiness to large plants 
which, growing 
cities and towns, have to meet a steadily increasing 
demand for current. 


pounds per 


horse power by so 


like power and lighting stations ia 
This the cold-vapor engine en- 
ables them to do without increase of boiler or steam- 
engine capacity, by simply saving heat energy which 
has previously gone to waste. 

Although it has been from the first in careful and 
scientific hands, it need hardly be said that the dioxide- 
vapor engine is as yet in the infancy of its development 
and application. It has been regarded with skepticism 
and incredulity by most practical engineers in this 
country, but these have yielded to the hard logic of 
its demonstrated efficiency. It has not yet been tested 
on shipboard, but it is believed that in view of the 
tremendous losses of heat energy in the condensers of 
an ocean greyhound, the abundance of cooling water, 
and with all the incentive to fuel economy at sea, its 
most important future application may be in connec- 
tion with marine engines It has not yet been tested 
with the waste heat of furnaces, although it is well 
krown that even in the best installations, from 20 to 
25 per cent of the thermal energy generated by the 
burning coal escapes up the chimney. The burnt gases 
and heated cooling water of gas engines are also a 
leak of wasted energy which the cold-vapor engine may 
in future serve to close Experience shows that in 
an average gas engine, not more than 26 per cent of 
the thermal energy of the gas is transformed into work, 
while 71 per cent is carried off in the waste gases and 
water of circulation. The gas engine is only less waste 
ful than the steam engine; both leave a wide margin 
of loss to be garnered and saved by the resources of 
modern science. 

The report of Prof. Josse, from which the foregoing 
results are derived, goes extensively into the question 
of comparative costs of installation, Condensed to their 
most concise compass, his conclusions are that a com- 
bined steam-waste-heat plant of 1,600 horse power, in 
1,200 indicated 
horse power, and a cold-vapor plant of 400 indicated 
horse power, complete in every detail, would cost in 
212,000 marks ($50,456), while a triple-ex 
pansion steam engine of 1,600 horse power, without 
206,000 marks ($49,028), a 
which, with steam coal at 


cluding compound steam engines of 


Germany 


vapor engine, would cost 
difference of only $1,424, 
$4.15 per ton, as at Berlin, would be saved in a short 
time by the cold-vapor auxiliary. 

Coming down to actual facts, the net cost of the 175 
horse power waste-heat-engine plant at the Markgrafen 
Strasse power 49.700 marks ($11,828.60), 
and of a gas-engine plant, also of 175 horse power, 
47,625 marks ($11,334.75), a difference so slight as to 


station was 


be negligible in presence of other and more important 
considerations 
--eore 
New Electric Cars in London, 

It is intended to provide sufficient rolling stock for 
the operation of a three-minute service between Fins 
Park and Street 
Trade Journals 


> 
bury Moorgate London, says The 


Review Each train is to consist of 
the two end cars and the center one 

The 
inclusive of 


seven cars being 


provided with scheduled time for the 
13h, 


stops of 20 seconds each 


motors 


run is minutes, three intermediate 


This stopping time seems 


unnecessarily long, as 10 seconds should be quite 


enough with a smart train crew The plant at the 


generating station will comprise four vertical cross- 


compound condensing engines, developing 1,250 indi 


cated horse power as a normal load and 1,875 indicated 


horse power as a maximum, when running at 100 


revolutions per minute. Each engine is to be coupled 


direct to an 800-kilowatt generator mounted between 


the cranks. These generators will have 14 poles, and 


are designed to give 525 volts at no load and 5765 at 
full load third 

| weighing 80 pounds pet upported on 
There are to be 36 motor cars, 

4-wheeled The three 
ars on each train will be operated as a single 
unit by means of a suitable connection and controlling 


Current will be collected from a 
yard, and 
porcelain insulator 
trucks 


each mounted on two 


motor 


gear. 
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THE ELECTRIC CABLE SPAN AT CARQUINEZ 


The longest span in aay electric power transmission 
line operated on the American continent if not indeed 
anywhere in the world. is that of the Bay Counties 
Power Company of San Francisco across the Straits 


of Carquinez, a comparatively narrow waterway separ 
ating Solano and Contra Costa counties of California, 
and connecting San Pablo and Suisun Bays, which 
latter form the northerly extremity of San Francisco 
Bay rhe 


the horizontal distance of 4,427 feet in a single span 


swinging of the electric cables, which cover 


that has a clearance of 206 feet above extreme high 


tide, constitutes one of the most remarkable engineer 


ing achievements of the age; and how greatly it exceeds 


all previous performances of the kind will be appreci 


ated when it is stated that, previous to the construction 


notable example of 


Carquinez span, the most 


of the 
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back of this a gradual incline, culminating at an ele- 
half a mile back from the 
The Carquinez span extends from the 
mentioned to the summit of the 
bluff on the opposite shore, passing directly over the 
with its stores, warehouses, etc. In 


vation of 400 feet about 
water's edge 
400-foot elevation 
town of Eckley 
planning the span numerous exactions had to be kept 
in mind, one of which was the provision imposed by 
the United States government to the effect that a clear 
headroom of at least 200 feet should be allowed for 
This was stipulated in order to insure the 
eraft afloat, the peak of the 
largest vessel in the American 


vessels 

free passage of any 

“Shenandoah,” the 
merchant marine, being 194 feet above the waterline 

The cables are supported in the great span by two 

bluff, known as the 

tower, is 225 feet in height, and the one on 


steel towers The one on the 








General View of the Straits of Carquinez, Showing the Four Cables and the 
Main Tower. 








Carrying Cable Across the Straits of Carquinez. 
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compressive strain of 
supported by 


is subject to a maximum 
132,510 


twelve concrete piers with the corner ones arranged 


pounds The main tower is 
in a quadrangle measuring 69 by 89 feet between the 
Each of the corner piers is a cube of 
piers are in 


pier centers 


concrete having eight-foot sides. The 


more to give weight as anchorages 
Each of the smaller 


reality designed 
than to serve as foundations 
towers is supported on four piers of concrete 

The support of the cables from the towers repre 
sents an achievement of no inconsiderable magnitude, 
since each cable exerts a pull of twelve tons on its 
anchorages rhe insulators weigh about fifty pounds 
insulator was subjected, previous to 
120,000 volts. 


each, and every 


installation, to long-continued tests of 


There is an extreme variation in temperature of 60 


deg. at Carquinez, so that there may be a difference 




















Glass-Covered Entrance to Anchorage of Cables. 


THE GREATEST ELECTRIC CABLE SPAN EVER ERECTED 


stretch of 
River in 


such construction was found in a sheer 


1,500 feet of cable across the Columbia 
British Columbia 

At the point on the Straits of Carquinez selected 
for the spanning of the cables the water is about 
2.750 feet wide, with a depth ranging up to 120 feet, 
and through this gap flow the waters of the Sacra 
mento and San Joaquin Rivers. There is also an ocean 
tide of about five feet There is thus produced con 
stantly a heavy and dangerous current-——a current so 
strong, in fact, as to render impracticable the laying 
or operation of high-tension, submarine cables. 

On one side of the Straits where the crossing is 
made is a bluff, rising to a height of 162 feet above 
extreme high tide. On the opposite side there is a 


hill rising about 100 feet from the water's edge, and 











the gradually rising ground opposite is 64 feet high 
the latter 
tower The south 
hillside that its top is fully 80 feet higher than the 
top of the lofty main tower, and thus the lowest point 
lineal 
bring the 


structure being known as the “south 


tower is located so high on the 


of sag in the span is thrown off the center 


between the two towers In order to 


cables down to anchorages, only 1,700 feet back of the 
main tower, there was constructed a third structure 


known as the “leaning” tower, and which has an 


inclination of thirteen degrees from the perpendicu 
lar. 
used almost exclusively 


Steel and iron have been 


in the construction of all these towers Estimating 


the maximum wind pressure at 40 pounds a square 


foot, each of the four corner posts of the main tower 

















The Leaning Tower of Carquinez Span. 


SPAN, 4,427 FEET. 


sag of the cables, 
fully two 


during the year of five feet in the 
a difference which will cause a travel of 
inches to occur in the cables running over the sheaves 
of the main tower 

Each cable has an individual anchorage consisting 
of a mass of concrete nine by ten feet in size and five 
feet high, set into the bedrock. The cable is turned 
with clamps 
is an independent housing for each 


two-foot sheave and secured 
There 


anchorage, and the 


around a 
and clips 
cable enters by way of a circular 
hole six through the center 
of the plate glass which forms the front of the inclos- 
“dead-ended” at the anchorages, 
them by 
Only three cables are ever in use at 


inches in diameter cut 


ure. The cables are 


power being delivered to or taken from 


means of taps 


one time, the fourth invariably being held in reserve. 
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The provision of this extra cable also makes it possi- 
ble to overhaul or repair any cable at any time. 
rhe cables of the Carquinez span are of solid plow 


steel, with solid steel core In the twisted strand are 


including the core, and the strand has 
inch. 


nineteen wires 


a diameter of seven-eighths of an 


cables comprised a 


The erection of the 


highly interesting feature of the work of 
construction When the four cables, each 
6.400 feet long, were in readiness, the ends 
were hauled up to the south anchorage by 


windlass and secured to the anchorage sys- 


tem rhe reels, one at a time, were then 
earried across the Straits on a_ self-pro- 
pelling steam barge, paying out the cable 
as they went On the north shore the 
donkey hoisting engine for pulling up the 
cables was located near the leaning tower 
previously mentioned, or some 1,800 feet 
from the landing Leading from the en 


gine through a block in the anchorage and 


over both the leaning and main towers was 


run a hemp line which was utilized to pull 


over the slack end of the cable The four 
cables were raised in five days. Some idea 
of the power required to pull up the cables 
may be gained from the fact that when 


the sag of a cable was such that it touched 


the surface of the water, its length was 
1.535 feet and the strain was 9,000 pounds; 
when 120 feet above the 


was 4,482 feet and the 


urface, the length of span 


strain 12,750 pounds; and 


when in final position the length was 4,448 feet and 


the strain 22,500 pounds 


rhe electrical power which is transmitted via the 
Carquinez span is derived from the Yuba River. The 
initial electric pressure for distribution is 40,000 
volts; but this is to be increased to 50,000, and ulti- 





WORKER BEE AND STING. 


mately to 60,000 or 70,000 volts, in order to minimize 
the losses incurred in transmitting the power for long 
distances The three generating stations have ar 
aggregate capacity of 23,000 horse power, and th 


company possesses water rights for 20,000 horse 


power additional 
One supplementary power house contains three 500 
horse power dynamos, while the main power house at 


Colgate has a capacity of 18,000 horse power. In 


flume more than 8,000,000 feet of 


This flume 


building the great 
lumber were used 
ubic feet of 


has a capacity of 23,000 


water a minute Three of the dynamos 


Drones 


Va . . . > 
Scientific American. 
in the Colgate power house have a capacity of 3,000 
horse power each, making them the largest horizontal 
shaft dynamos driven by water power in the world 
Similarly, the buckets 
heaviest 


used on the water-wheels are 


ever made for a wheel of 


the largest and 





Workers 
Queen Cell 


Honey. 


FRAME OF COMB FROM THE BROOD NEST OF A COLONY THAT HAS 


RECENTLY CAST A SWARM. 


be mentioned in conclusion 
that the Carquinez span is three times the 
length of the Brooklyn Bridge, and is therefore the 
longest single span between two supports which the 
world has ever 


tangential jet It may 


nearly 


seen 
— >+e+e 
BEE-KEEPING IN THE UNITED STATES. 
BY WALDON FAWCETT. 

The general public is prone to think of bee-keeping 
merely as an adjunct of agricultural operations, but in 
reality it has attained during the past few years to the 
position of a very important American industry. Ex- 
tensive apiaries have been established, and thousands 
of persons in various parts of the country are devot 
ing their entire time to the scientific fostering of 


honey production. Something of the scope of the 


being may be imagined 
from the fact that there are now in the United States 


operations now carried on 


considerably over one hundred apiarian societies, 


eight periodicals published solely in the interests of 
the industry, and fifteen steam factories for the manu 
facture of beehives and apiarian implements. 

It is estimated that there are fully three hundred 
thousand persons engaged in the culture of bees in 
this country at the present time. In the absence of 
any method of securing official statistics from year to 
year, many estimates have been made of the quantity 
of honey produced annually on this side of the Atlan 
tic, and though the figures presented have invariably 
the statements, 


seemed extravagant to the uninitiated 


there is every reason to believe, have been, without 
exception, highly conservative. Prominent beekeepers 
who undertook, a year or two ago, to form some idea 
of how much honey is produced in the country came 
to the conclusion that at least fifty thousand pounds 
is stored in sections every year, while they assumed 
that one hundred thousand pounds of extracted honey 
fifty 
were 


is produced—an aggregate of one hundred and 
The 
probably too modest in their claims, for their calcu- 


thousand pounds beekeepers, however, 
lations showed the annual honey 
worth $10,000,000, 


States 


crop of the country 
whereas the officials of the 
Department of Agriculture who have 
made an especial study of the subject place the valua- 
tion at fully double that figure. 


to be 
United 





COMB BUILDERS HANGING IN CLUSTERS, SECRETING WAX. 
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wealth represented in a 
product is all the more 
remarkable when it is remembered that the apiarian 
industry in the United States is practically a develop- 
ment of the last 


This record of the great 


comparatively obscure food 


forty years, although isolated indi- 
viduals engaged in the work long 
3 prior to that time. In the score of years 
from: 1869 to 1889 the American production 


were 


of honey was quadrupled, increasing from 
iess than fifteen million pounds annually to 
sixty-four million pounds annually; 
and the closing decade of the century wit 
greater, 
closing 


nearly 


nessed a growth proportionately 
output of the 
year of the cycle, as given above, is very 


recorded ten 


since the estimated 


more than double that 
years ago. The bee-keeping industry, how- 
ever, far from having reached the acme of 
would 


much 


possible development, appear to be 
only just entering upon an era of even more 
remarkable growth, and it is estimated by 
the authorities of the aplarian world that 
flora of the United 


support, with the 


the present existing 
States could undoubtedly 
same average profit, ten times the number 
of colonies of bees now to be found in the 
land 

made up of several 
hive bee, 


The bee family is 
including the 


bee, leaf-cutter and 


distinct types, 

bumble bee, 
the stingless 
Strictly speaking, the apiarian industry concerns itself 
although the plan of introduc 
America has 


carpenter 
honey bee of the American tropics. 
only with the hive bee 
ing the 
frequently been considered. It is admitted that this 
kept in the warmer 
parts of the country, but the fact that 
harvested 


stingless bees from tropical 


latter class of insects might be 
their honey 
easily makes it 


yield is small and not 





CLUSTER OF QUEEN CELLS. 


problematical whether the justifiable. 


Passing by the varieties of hive bees which are natives 


attempt is 


of Asia and Africa, we find in 
time a variety of distinct bee families 


America at the present 
The common 


brown or German bee was imported from Euro; 


MAKING COMB FOUNDATION, 





during the eventeentl entury and 1 now to be 
found in eve ection of the Union from the Atlantk 
to the Pacifl Ortl i all introduced during the 
last half cent include the Egyptian Italian 
yprian, Syria he Palestine, the Carniolan and th 
funisian Almost i of these races have become 
to a great rv ‘tent hybridized with the brown 


Each color ‘ er n good ndition at the opening 
ison col I 1 laying queen and some thirty 
thousand to forty tho ind vorker-bees, or six to 
eight quarts by measurement It is quite possible 
too, that several hundred drone may be included in 
such an assemblag Under normal conditions the 
queen lays all of the eggs which are deposited in the 
hive, being capable lepositing a many as four 
thousand in a da pon the workers, or females 
devolves all ti or of gathering honey secreting 
wax and buliding ym bes The drone or males, are 


not a factor contributing somewhat to the 
eneral warmth of the hive necessary to the develop 
ment of the brood 

The food of hone ees is found in pollen and honey 
Pollen, the fert lig ist of flowel carried home 
by the bee lt mall pellets held in basket-like depres 
ions on each of the hind legs The liquid secreted in 
the nectartle of flower is usually quite thin, and 
much of the water which it contains must be eliminated 
either during the transportation of the nectar to the 
hive or after it has been stored temporarily in open 
cell lo transform this nectar with its raw, rank 


taste into the gcreatest of table luxuries is one of the 


chief function of worker-bees Workers ar 
tationed in lines near the hive entrance and by ince 
ant buzzing of thel Wings drive currents of alt 


into and out of the hive and over the-comb surface 
the loud buzzing of the bees frequently heard in the 
vicinity of a hive at night is due to the action of the 
wings of the little worker! usily engaged in ripening 


When a considerable 


has been eliminated ar the d 


nectal portion of the water 


agreeable odors and 
flavors driven off, the finished product is tored in 
waxen cells, and sea in the form of waxen caps aré 


speedily put in place 


The successful manipulation of bee i one of the 
most delicate of tasks and require kill and experi 
ence A majority of professional bee manipulato! 


in time grow omewhat indifferent to ting since 


they become so thoroughly inoculated with the poison 


of the bee that the pain of the ting is less severe 
and the swelling light Moreover, with a number 
of the race of bes recently introduced into thi 
country the avoidance of stings i imply a que 


of care in the manipulation of the insects combined 


with a free use of smol Even in utilizing this 


latter safeguard, however, care must be exercised, for 


the idea is to simply alarm and ubjugate the bee 


with the smoke and not to stupefy them rhe time 
usually selected by expert bee-growers for the manipu 


lation of swarms i when most of the bees are busy 
in the flelds The young bees left at home are most 
easily controlled, and the old one upon their return 
are, as a rule, bh l laden with the fruits of their 


foraging expeditio 


Aplaris ma f course be established at almost 
any season of the year, but the pring is decidedly 
the most favorable time ind that usually selected 
Bee-masters usuall ell colonte of pure Italian or 


Carniolan bee in securely constructed hives, at prices 


ranging from six to eight dolla 1 colony The bee 
keeper need but few implement If he has a com 
paratively limited number of hive his aggregat 
expense need not exceed x dollar the um nece 

sary for the purchase of moket it wax extractol 
ind a few queen-introductt cage To secure the 
best results it is nece iry to have constructed hive 


that are not only adapted to the nature of the bee 


but also to the climate of the particular locality rhe 


hives must be so constructed also that while able to 


retain the warmth of the bees in outdoor wintering 
and keep the rain from beating in, they till provide 
for the escape of moisture Dozer rf ibor 1 
device } hyiy 1 les nt 
duced int the pilariatr i Ler ire now evel! 
given artificial outline of cell i i basi fo comb 


building 


rhe proce of extracting honey is another opera 
tion wherein care is necessary The filled combs, a 
fast as removed from the hives, are placed in a light 


case the size of a hive, or a tin can made especially 
for the purpose, covered closely to prevent the acces 


of robber bee und taken to the extracting room 
which is bee-proot The uncapping knife, held in 
hot water when not in use, is passed rapidly under the 
capping of the ealed combs, the point of it being 


used to reach depresses urfaces rhe loosened cap 


pings drop into a sie ting over a pan, or into 


the upper part of a can especially designed to receive 
capping The small amount of honey removed with 
the cappings drains through the strainer and is drawn 
off below The uncapped com! are placed in the 


extractor at once In this branch of honey capture 
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three persons usually work together—one removing the 
surplus cases or combs from the hives, freeing them of 


their bees and bringing them into the extracting room, 
where two assistants uncap and extract the honey 
rhe honey extractor itself consists of a large can 
which a light metal basket 
full combs of honey from which, as explained, the 


within revolves The 
cappings of the cells have been removed, are placed 
inside the basket and after several rapid revolutions 
by means of a simple gearing are found to have been 
emptied of their contents The combs, only very 
slightly damaged, can then be returned to the hives 
to be refilled by the bees. If extra sets of combs are 
at hand to supply as rapidly as the bees need the 
room in which to store honey, great yields can often 
be obtained 

The progressive, present-day apiarist does not look 
for the production of wax in so great a proportion 
compared with his honey yield as did the old-time 
box-hive bee-keeper The latter obtained much of 
his honey for the market by crushing the combs and 
straining it out, leaving the crushed combs to be 


melted up for their wax Frequent losses of bees in 


wintering and through queenlessness also gave more 


combs for melting, as without hive frames, honey 
extractors, comb-foundation machines and the other 
new modern devices the vacated combs were seldom 
used a second time The wax from the pressed combs 
was all marketed, since there could be but little home 
use for it 

however, as has been 


The bee-keeper of to-day 


noted, after having removed the honey from the combs 


y centrifugal force, returns them, but slightly injured 
to be refilled by the bees, and at the end of the season 
these combs are stored away for successive years o1 
else the surplus is marketed as stored—that is, without 
cutting Nowadays the only source of wax produc 
tion is found in the cappings of the combs, occasional 
since the marketable 


broken combs, et However 


price per pound of extracted honey is usually not 
less than one-third and that of comb honey one-half 
the price of wax, while it requires some twelve o1 
fifteen pounds of honey to produce one pound of comb 
it may readily be appreciated that it is far more profit 
able to turn the working force, in so far as possible 
to the production of honey instead of wax 
Not only is there only such production of wax as 
may be secured without lowering the yield of honey 
ut even what wax is taken is practically turned into 
honey the following year, for it is made into comb 
foundation which, judiciously used, increases, in turn, 
the season's yield of honey Wax being so much more 
tluable than hone it behoove the bee-keeper to 
preserve even the smallest pieces of comb The old 
way of rendering wax was to put the combs into a 
sack made of some open stuff, weight this down in a 
kettle of water and boil for some time The wax 
rose, and when cold was removed in a cake. The new 
approved plan of rendering is by means of the solar 
wax-extractor The machine is placed in a sunny 
spot and filled with wax cappings or bits of comb. As 
the direct rays of the sun strike it, the melted wax 
trickles through a strainer and collects in a tin placed 
it the lower edge of the tank or melter. The cake is 
removed eaca morning. When the solar apparatus is 
not available, wax is rendered by steam heat 
— i ei el 


Lun Interview with M. Santos-Di t. 





An authorized article on the Brazilian aeronaut 
M. Santos-Dumont appears in the November Century 
from the pen of Sterling Heilig 

This young Brazilian inventor works for the love 
of the thing, not for lucre He has never felt moved 
to apply for a single patent He is a son of the 
Coffee King” of Brazil, the proprietor of the Santos 
of Sao Paulo, the friend of the 


Dumont plantations 
former Emperor Dom Pedro, and the benefactor and 
adviser of whole populations Santos-Dumont, the 
father, although a Brazilian by birth and nationality, 
was French by descent, and had his technical educa 
tion at the Ecole Centrale (Arts and Industries) in 
Pari Thanks t tl education, he was the first 

ipply scientific methods to Brazilian coffee-culture 
o that his plantations became the most flourishing 
n the land, having four million coffee-plants, occupy- 
ing nine thousand laborers, comprising towns, manu 
factories, docks, and steamships, and served by one 
hundred and forty-six miles of private railroads It 
was on these railroads that the young Santos-Dumont, 
before he was twelve years of age, drove locomotive 
engines for his pleasure, and developed the taste for 
mechanics and invention which saved him, coming 
young and rich to Paris, from a life of mere sporting 
leisure Until eighteen years of age, when he com 
pleted his education at the University of Rio de 


Janeiro, he remained in Brazil, always returning 


in vacation-time to the wild back-country of the plan 
tation, where he became a mighty hunter, killing wild 
pigs and tigers by preference, and great snakes out 


of a sense of duty 


Arriving in Europe in 1891, he made a tourist trip 
ind ascended Mont Blan 4 part of 1891 and 1892 
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he spent between London and Brighton, perfecting his 
English, which he now speaks as well and as often as 
French but he always returned to Paris, where ir 
1892 he was already driving automobiles In 1894 he 
made a short trip to the United States, visiting New 
York, Chicago and Boston He did not begin balloon- 


ing until 1897, in the summer « 


f which year he made 
his first ascent in company with the late M. Machuron 
In the same year he made twenty other ascensions, 
a number of them unaccompanied, and became a reli 
able pilot of spherical balloons He was, indeed, an 
ideal figure for the sport, uniting remarkable strength, 
agility and coolness to his jockey’s weight of scarcely 
ene hundred pounds For this reason he was able 
to lower the volume of the “Brazil,” his first spherical 
balloon, to the unusual minimum of one hundred and 
thirteen cubic meters. The little “Brazil” was always 
filled with hydrogen, and after each ascension he 
never failed to bring it back with him in his valise 
AN INTREPID AUTOMOBILE CHAUFFEUR 

This Brazilian has neither the structure, the com- 
plexion nor the exuberant gestures of the men of his 
country He is pale, cold, and phlegmatic, even, if the 
words may be applied to one so active In his mo 
ments of greatest enthusiasm and of most liyely dis- 
appointment he is always the same; and he is as 
free from affectation as a child He has a weakness 
for driving dog-cart tandems, and—something which 
has had a vital influence over his career as a balloon- 
ist—he has been an intrepid automobile chauffeur 
from the first 

He began with a Peugeot roadster of two and a half 
horse powe! He has since owned and driven half a 
dozen automobiles of continually increasing speed and 
power, his longest trip without stop being taken in 
1898, between Nice and Paris, and accomplished with 
i six horse power Panhard in fifty-four hours. Lat- 
terly he has abandoned petroleum in favor of elec 
tricity in a dainty light-running American 


buggy 
manufactured in Chicago It serves him, he says, 
better than the more troublesome teuf-teuf for his 
morning spin through the Bois and his afternoon 
errands from the balloon-maker’s at Vaugirard to his 
apartment in the Avenue des Champs-Elysées, and 
Cloud to the 


Automobile Club in the Place de la Concorde I was 


from the Aéro Club’s ground at St 


once enamored of petroleum automobiles, because of 
their freedom,” he explains. “You can buy the essence 
every where and so, at a moment’s notice, one is at 


liberty to start off for Rome or St. Petersburg But 
when I discovered that I did not want to go to Rome 
Petersburg, but only to take short triJ about 
Paris, | went in for the electric buggy 

I got my first idea of putting an automobile motor 
under a cigar-shaped balloon filled with hydrogen gas 
while returning from the Paris-Amsterdam automobile 
race in 1897 he said when he began giving me this 
interview From the beginning everybody was 
against the idea I was told that an explosive gas 
engine would ignite the hydrogen in the balloon above 
it, and that the resulting explosion would end th 
experiment with my life Lachambre, my _ balloon- 
constructor, went to work without enthusiasm So 
far from others ‘convincing me that their notions were 
worth taking up,’ as has been said, I met with nothing 
but discouragement 
f the 
legend of a young “Mecenas of balloon-builders,” who 


Such a categorical statement ought to dispose « 


“does not set up himself to invent machines, only to 
judge of those which inventors bring to him, and of 
the work done by the mechanics he employs Col 


Renard’s assertion that M. Santos-Dumont is not a man 


of science, but un sportsman de Vaérostation qui a 
beaucoup de rdnerie (an aerostatic sportsman who 
has a great deal of swagger) is equally inexact 


Sufficiently at home in mathematical mechanics to 
make the calculations which necessarily preceded not 
only the construction of his various air-ships, but 
their very idea, sufficiently practised and ingenious to 
make his own models, the young inventor owes no 
more to his constructors and hired mechanics than he 


does to his theoretical friends 





Improven in rne Manufacture, 


been introduced in cham 


Certain improveme! 
pagne manufacture As is well known, the wine is 
bottled and placed in racks in an inclined position 


The bottles are turned regularly, the idea being to 


cause all the impurities in the wine to reach the cork 


The old cork is finally removed at a certain stage 


of the process in order that the final liquor 


ing and corking may he done Formerly it 


was the universal practice in the momentat 


removal of the cork to allow the deposit to 


be sprayed out by the pressure of the gas with just 


enough of the content of the bottle to remove the 


substance, which would he cloudy, and damage the 
wine Of late eat in ingenious freezing machine 
has been introduced to freeze solid a thin wedge next 


the cork of just the needed thickness to remove all that 


need rot remain Thi educes the waste of wine from 


8 per cent to 12 per cent 
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Worrespondence. 





The Aeroplane Problem, 
fo the Editor of the Screntiric AMERICAN: 

in your issue of August 17 you ask what aeroplane 
men are doing, they are not heard of, and probably 
discouraged by risk. Speaking tersely, I for one am 
doing my best, absolutely unnoticed, and with the 
courage derived from the knowledge that if I steadily 
persevere for a little while longer I shall make some 
sort of flight with the minimum of danger. 

lo amplify my remarks: Like other flying-machine 
men, | think I could do strokes with ample means 
uch not being available, | pile every spare minute 
and scrap of ingenuity into the construction of th 
smallest apparatus that is capable of carrying me 
for ten minutes 

1 lost a year over an abortive four-cylinder oil 
motor, and am now well on with a high-pressure steam 
engine and pipe boilet rhe propeller, though novel 
to look at, is constructed on well-known principles 
and leads the show; that is, it is right 'orward 

Che lifting surface consists of a number of cells 
constructed as in my 25-foot kites and boomed in 
the way your kitemakers disapprove of 

My situation is horizontal, with left hand to the 
stop-valve and right to the tiller I have bought 
the best situation for aeronautical work on Sydney 
Harbor, and my machine is to float on three buoys 
of the least displacement and head-resistance pos 
sible LAW. HARGRAV! 
New South Wales, September 16, 1901. 


AN INGENIOUS WRITING MACHINE. 

At the last annual exhibition of the work of th 
students of the Free Evening Classes of the Society 
of Mechanics and Tradesmen of New York city, there 
was exhibited a piece of apparatus that attracted 
much attention, both because of the ingenuity of its 
conception and because of the fact that, though some 
what complicated, the entire mechanism, with minor: 
exceptions, was made by hand in wood. The apparatu 
was the outcome of a problem in machine design 
given to the senior class in mechanical drawing. 
The class had been considering the principles of 
completion of a 


automatic machinery, and for the 


series of cam-problems they were asked to design 
a machine with which to write their own initials 
Many interesting and ingenious solutions were made 
by the class, each distinctively individual. One of 


the students, Mr. Henry T. Harra, after making a 
full set of working drawings of his solution of the 
problem, decided to make a model of his drawings, 
with the result shown in our engraving. 

Cash register paper is fed from a roll through a 
series of tension rollers, across the plate 
upon which the pencil is actuated, and 
is drawn on its course by two larger 


tension rollers, and finally cut off into 
the desired card lengths by a knife whoss 
action is controlled by the periphery 
of the cam on the extreme left of the 
row of cams. Upon the side of this 
cam is cut a positive-acting groove, which 
has for a follower a pawl engaging with 
the ratchet wheel engaged to turn the 
larger tension rollers through bevel 
gears, so as to feed a card length during 
each cycle of the machine's action. The 
other two larger cams control the swing 
of the pencil through its various draw- 
ings of the required initials; in this case 


H. T. H 


smallest cam, by 


shown inverted in the cut. The 
raises and 
lowers the pencil for the space between 


tripping 


letters and to afford an opportunity for 
the paper to be moved along for another 
writing 
— + > oe J 
The Pollok Prize, 

It is announced from Havre that the 
members of the international jury ap- 
pointed to award the Pollok Prize for 
life-saving apparatus and for the pre- 
vention of collisions at sea have con- 
cluded their examination of the models 
sent in, which have been exhibited in a 
shed belonging to the Havre Chamber of Commerce 
The jury, while recognizing the endeavors made to 
provide greater safety in navigation, finds that none 
of the schemes submitted meets one of the objects to 
be attained, and, therefore, it does not award the prize 

- > -+e--> _ 

The famous Reale Accademia dei Lincei of Rome 
loes not elect many members to its distinguished body 
but has, however, elected eight foreign member and 
among them are Dr. 8S. P. Langley, secretary of the 
Smithsonian Institution, Charles D. Wolcott, director 
of the 
Edward C 


United States Geological Survey, and Prof 
Pickering, Director of the Harvard College 
Observatory 
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THE LEATHER TURTLE. 
BY M. C. FREDERICK. 

There was recently.captured in the Santa Barbara 
Channel a huge turtle of a kind never seen before by 
the fishermen who found it entangled in the kelp from 
which it was trying to extricate itself. It proved to 
be the seldom-met-with and little-known Sphargis 
coriacea, or leather turtle (also called Luth, or Der- 
matochelys coriacea) and attracted crowds of people 
as it hung in the meat market previous to being sent 





THE LEATHER TURTLE. 


Audubon gave it the name of trunk 
turtle, because its thick, leathery skin resembles the 
Others have called it 
the harp or lyre turtle, the longitudinal ribs suggesting 


to a taxidermist 
old deerskin-covered trunks 


that instrument 

About twelve years ago a sphargis was caught off 
Coronado The eminent naturalist, Prof. Ward, of 
Rochester, N. Y., who was at Coronado at the time, 
was greatly interested in the turtle, as he stated but 
few museums of either continent possess a specimen, 


and but few naturalists have ever seen a living one. 





A MACHINE THAT WRITES INITIALS 


Prof. Ward could find no 


on the 


record of its being tound 
Pacific Coast, and concluded that naturalists 
did not know of its presence in these waters. Since 


Aga z remarks in one of his works that “in three 


centuries the pecit has not been observed more 
tham nine times in Europe the fact that at least two 
have been captured on the coast of Southern California 
within a dozen year is worthy of note 

I ing in the higl ea and apparent it home in 
| ter he phargis ha ‘ iecessfully eluded 
the investigations of man that ttle more has been 
learned about him than that |} s the largest and 


rarest of the five known speci of marine turtles 


pecimen weighed a short 500 


283 


pounds, and measured 5 feet 9% inches from the end 
of the nose to the tip of the tail. The Coronado turtle 
was said to weigh 800 pounds. They have been 
known to weigh 1,200 pounds or more. 

oa eo +e-e —___———— 
Exploring Balloon Data, 

M. Teisserenc de Bort has deduced from the results 
furnished by 240 ascensions of exploring balloon 
made in 1898, 1899, and 1900 some interesting conclu 
sions relating to the variations of temperature in th« 
upper atmosphere. The figures for the mean monthly 
temperature near the ground and at 15,500 and 31,000 
feet altitude are shown in the following table: 


At the Ground. At 15,500 Ft At 31,000 Ft 





Month Deg. C Deg. C Deg. C. 
January . 
February . - 18 
Py oO” 
April oo we 
May 70 
June 14.2 
July 15.7 
August ; - 178 
September 13.4 
October 10.2 
November 3.8 
December 0” 52.4 





To these data M. Teisserenc de Bort adds the fol- 
lowing conclusions First, at an altituce of 31,000 
feet the temperature still undergoes a well-marked 
annual variation. Second, the amplitude of this varia 
Third, the epoch of 
the maxima and minima undergoes a retardation which 
increases with the altitude. Fourth, the differences of 
temperature from one day to another may be greater 
at 20,000 to 25,000 feet, than those which are observed 


tion diminishes with the height 


at the same time, near the ground. This fact has ; 
considerable importance, and is besides contrary t 
the prevailing ideas upon the subject. Fifth, the ten 
perature decreases much more rapidly in the neigh 
borhood of the centers of barometric depression than 
at other points This decrease in certain cases 
amounts to nearly 0.9 deg. per 300 feet. 
--eore 

Anniversary of the Death of Tycho Brahe. 

On Sunday, September 22, a solemn festival was heid 
in the small Swedish island of Hveen. 
was the approaching 300th anniversary of the death of 


The occasion 


Tycho Brahe, the celebrated astronomer, who lived and 
worked on the island and spent his happiest years 
there. The festival was held among the few remains 
of Brahe’s once imposing observatory at Uranienborg, 
The Copenhagen correspondent of the Times states 
that, early in the morning, guests from Denmark and 
Sweden, including representatives of the Universities, 
arrived in steamers. Outside the small harbor the 
Swedish ship “Drott"’ was at anchor with King Oscar 
on board, The King landed with the other guests 

and drove to Uranienborg. After Divine 
] service, conducted by Bishop Billing, of 

Sweden, Dr. Hillebrandt, of Sweden, de- 

livered a long speech, ending with the 

following words: “We congratulate Den- 
mark upon the never-dying memory of 
this man This spot is now Swedish; 
therefore the King of Sweden is here to- 
day to honor the memory of Denmark's 
great and noble son.” The party then 
walked through the ruins, which were 
decorated with the Swedish and Danish 
flags The monument of Tycho Brahe, 
erected by Swedes, was decorated with 
the Danish colors. 

eer - 
The Current Supplement, 

The current SurritemMent, No. 1348, has 
many interesting and important articles 
“The Boston Elevated Railroad” is illus 
trated by an entire page of engravings 
and is written by J. A. Stewart “The 
Protection of Fire and Balloon Telegraph 
Systems from High-Tension Currents and 
Lightning” is by Walter M, Petty Four 
| Motor Equipments” describes the latest 
developments in high-speed cars for heavy 
suburban work The Great Caisson 
Employed in Building the Drydock at 
Kiel” is illustrated by a large engraving 
“The British 


Prof. J. Cossar Ewart, is continued. “The 


Association Address,” by 


Thunderstorm 4 New Explanation of One of Its 
Phenomena,” is by Byron McFarland 
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generated by simply cutting equal numbers of 
lines with one part of the coil, with constant 
speed A. To generate a current of electricity 
in a coll of wi it is necessary to vary the 
number of lines of force passing through the 
| coll If the same number of lines are cut 
leach second, there will be no current produced 
1 the wire 
(8419) J.C. P. asks 1. In wireless 
telegraphy will trolley ars, two routes, cross 
ng paths of wires, interfere with our signals’ 
Are light wires also? A. Any direct cur 
rent would = scarcely interfere with wire 
less telegraph operations Nor would an al 
ternating current, unless it were sending out 
waves mparable with those of the wireless 
apparat 2. How big a coil, minimum spark 
length, is needed A. We have no data upon 
minimum spe length for one mile It is bet 
ter to hav 1 larger coil and bring the balls to 
gether to the proper working distance than 
to cut down t power by using a small coll 
}. How high a mast at each station from top 
to ground A. We think 20 to 30 feet will 
answer 1. Shall we find trouble tn syntoniz 
ing A. We do not understand that syntoo 
izing is a practical matter yet Mr. Marcon 
probably still nds trouble with syntonizing 
At the late nav maneuvers in England one 
fleet stole the her's message 
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ne i Lume f e solu Inquiry No. 15°29.-For leading bolt and nut 
ite id a auutaetarers im the | nited States, England and Ger (8415) R. 8S. D. asks I have a four 
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ra f lor rh Gasoline Lamps and Systems. Turner Brass Works,| Wire will I need to wind the armature \ 
niu whee ' ' perated from | Chicago rhe Carty bridging bell, which is used for long 
. : " | distance telephoning, is said to be wound to 
the « . seth y a lead penell Inquiry Ne. 1531.—For a machine for automati i ~ ps . “ . , 
pen k, pointe th ih cally weighing and wrapping parcels | 1,000 ohms with No. 38 B. & 8S. wire Chis 
would require nearly three-fourths of a pound 
RECARBURIZING - MACIINI Jou Ww Perfect aluminium solder. Amer. Hdw. Mfg. Co " 
| of wire If your magnets are not burned so 
Davis. Convers Ind I'he machine reear Ottawa, Lil | 
' , }as to injure the steel, they may be retempered 
muri : " } ] " rb : 
. . ; ndum Inquiry No. 3:2.—For manufacturers of water! and remagnetized They will then be as good 
0 any th finely nd na al isn in gas appliances " 
as they were before 
“ if bat | m ‘ | ’ t 
used ft , . : @ scons Iron whil Machine chain of ali kinds. A. H. Bliss & Co. North + than P 
in a fure mat} rhe machine comprises | artievoro. Mass (8416) D. A. H. asks: Have scientists 
fe rf the powder and a it for recely r are t » » . » t “ct 
» generally accepted the theory that the electr 
! th f j f Inquiry No. 1533.—For manufacturers of wireless : ccet ( i 
ng me materia } t eed rhe tube telegraphy apparatus ;} current does not flow through a _ wire, but 
| 
is mounted to h y to the A | follows the space around it A. An electric 
1 p ‘ 7 . 7 Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell S8t., | : 
a nection with ¢ ee 18 Pp he ct sin Falls. O current flowing with unvarying intensity flows 
sagrin Falls 7 
feeder, tube and blast are mounted on a truck through the material of the wire, flows in the 
aul Ri No. 1534.—For manufacturers of electri- | wire, and also sets up a magnetic field around 
cal and other toys s | 
- the wire In this field a magnet is attracted 
Vehicles and I Sawmill machinery and outfits manufactured by the | by the lines of magnetic force. When an ele 
BICYCLE -WHEBI f, | Lane Mfg. Co., Box 1s, Montpelier, Vt tric current flows with a varying intensity 
PAscHK? Buffalo, N. ¥ Ihe ntial fea Inquiry Ne. 1535.—For dealers in novelties and | ¢ither increasing or diminishing in intensit 
tures of the tire comprise a numb f ustic | BOtlons as, for instance, starting with a sudden rush 
tread sections, means f ! i bee ead For Sheet Brass Stamping and small Castings, write | 22d as suddenly dying out, then electric waves 
section in in f ! and ‘ irm Badger Brass Mfg. Co., Kenosha, Wis are thrown off into the space around the wire 
which serv elastically t retalr ! mposit : it may be with great force, so that they are 
Inquiry No. 1536.—Vor a machine or generator : 
thread ring oncentrica wi Ww spring | for generating gas trom gasoline or coal oil sent many miles It is these waves which 
tension rings imped upor | ide the are used in wireless telegraphy rhey ure 
Rigs that Run Hiydrocarbon system Write St 
wheel-rim not in the wire rhe wire is but a core r 
Louis Motor Carriage Co., St. Louis, Mo } , 
AXLE-JOURNAI ‘ . Gap 7 center around which the waves whirl with 
Ia Mr. 1 , ' Inquiry Ne. 1537.—For asmall pliant for electric | tremendous energy We are but beginning 
‘ i ‘ nount- | lighting purposes 
ae ~ , en learn their power and value, and have no 
“ ipon i ' the ’ lg » s " ) i 
; len days’ trial giver Dau rip Top Duplicator yet harnessed them and broken them into our 
n ement f the w nd Y | Felix Daus Duplicator ¢ ) Hanover St., N. Y. city , 
} oi i! rt , . use and service rhe clipping you inclose is 
Inquiry No. 1538.-For the manufacturer of a! gq good example of loose scientific writing It 
th wi i i t apecial nickel-plate street ar fer r the 
h h tl n i nga i pocket 
Gear Cutting ‘ Jescription accurately done , d Hlumidit nd Heating &S ns 
rhe Garvin Machine ( 49 Varick, cor. Spring Sts., N.Y your Scr rivi AMERICAN Of August 17 why 
Miscellar y No. 1339.—For parties to make a stee | 8 it that the humidity of the air in the house 
oii e ut 4-000 of an ineh thick, 1-2 inch wide and heated by artificial means is so much less than 
STANCHION Rot I K Tacoma “ a 
that outside? Does the air lose any of its 
Wash \ dinar| t d and arranged Pat t fice ta t 8 ; 
, ' , ' f a CnGRS Cunee Sayer il, | moisture by being drawn into the house and 
ata n bet w ! ! a‘ ) usive. t n elotl ddre ; 7 > 
oe und ta cloth. Aderess 0. Box | heated? A. The humidity spoken of is not the 
horned attl are l ! permit New York City = 
‘ , ' + ' amount of moisture in the air, but the per 
re ‘ m i» } | ' | in “ At » " ‘ 
! Inquiry No. 1540.— For manufacturers of launches centage of moisture as compared with the 
ma when lying @ t ing I The in perated by alcohol vapor | : 
, , ; . , total amount of moisture which the air could 
¥ t as devi ' | ‘l ar ion whi Des oT nd t Ider of tomatic and specis , 
= : eo a a pecial) hold at that temperature Air saturated with 
: 7 hi by . 1 which salate es machines of all kinds. Inventions perfected. The W. | . i id ! 104 ft 
ure ave ) . . i 
et \ fa single ' nl pee y bent A. Wilson Machine Company, Rochester, N. Y | motsture is said to have per cent o ml 
tN 1541.—¥ f } midity The whole name is relative humidity 
re se | Inqairy of ° or manufacturers of gasoline ~ 
vate we x“ cha a oe so engines for motor wagons which expresses the meaning better It is 
i ‘ vn w ior y ! Mee of > 8 » » » ‘te sat atior 
' ‘ , . rt thel The celebrated “ Horneby-Akroyd” Patent Safety o1) | ‘4® Molsture relatively to complete satur . 
‘ nal : illy welt y » apes , . ‘ « ‘ 
: Ml " Engine is built by the De La Vergne Refrigerating Ma Now, the capacity of the air to hold moistur 
) ! h ‘ f cle i " ree j ore re f 
A y meer ! . . 1T | chine Company. Foot of Kast 138th Street, New York varies greatly with the temperature In a 
Ieee ha | d net pon he _ > foe > lk r the 
' ' ‘ Inquiry No. 154%.—For dealers in ready made | Summer morning fog may lie thick over he 
he ist np ! ‘ n vemen wheels, bodies and running gears for automobiles earth, because the air was saturated with 
los hel \ } ’ | _ . » > , » A rec 
‘ , pt The best book for electricians and beginners in elec. | MOlsture, and the excess of water appeared 
like ! be ! rr , . . , 
vided \ id varied. | tricity is “* Experimental Science.” by Geo. M. Hopkins. | 88 fog rhe sun rises, warms the air and the 
rhe si u eased SiM-) By mail, #% Munn & Co., publishers, 361 Broadway, N.Y. | fog disappears. Why Not because there is 
tan . 108 Inquiry Ne. 1543.—For dealers in the electrical | 40y less moisture in the air than earlier, for 
ATTACHM ro PFS AND CUFF. | ¥ater heater invented by H. M. Hil the dew and fog will come again at nightfa 
BUTTON ! wt 3 ! Mich lO MANUFACTURERS AND INVENTORS.—Send parti- | and last till morning probably; but because at 
his dev 1 I I 1 ulars and tustrations of your manufactures and in-| the higher temperature of midday the air can 
i ! i 1 does 1 ventions to Calder & Goldwater, Solicitors, Auckland, | carry more water in the condition of invisib'e 
Ne \ 
it f n ar ' ' w Zealand |} vapor than it could at the lower temperature 
earance of t} if ; " . : " Inquiry No, 1544.—For manufacturers of count-| of the early morning Now apply this pri. 
ing machines, : : 
if buttons | vet ! i \ en used 2 |} ciple to the heated room The air inside the 
! nection wit! ’ fv DESENISS & JACOMI, A. G., Hamburg, deep-well and | poom is warmer than the air out of doors 
pumping machinery manufacturer re sairo to , 
. N a Ranuracturers. are cemrous and though it may contain the same number of 
ENTTEETING DEVICH ‘y A. Ilan deal in modern pneumatic pumping systems, either for . . 
, ’ , grains of water vapor to the cuble foot, that 
i ana, I I'he i impr representation or acquiring inventor's mghts. Heinrich Ms . 
nt f shibiting is it notably | Bisier, Hamburg, sub, B 645 } amount of water vapor will not bring the 
relative humidity f the room as high as it 
wl al mee irpet Inquiry No, 1545.—For manufacturers of wind . e humi 0 Me ’ 8 
and ‘ ib snd } il mil « to generate electricity f lighting purposes on a | WIIl the out-of-door alr because it will take 
a ines ‘ to produce the ume pe ‘ 
MECHA ! ERINTENDENT WANTE Fa lity in warm th n ' rl wear 
n i 
, lar with the manuficture of firearms a large « iir has a greate ipacl for water vapor thar 
of h z ' 
“ . a th possessing executive and mechanical ability. Addre olf aie bes. it Is 1 hte vesnen that 
ree i ne ! ‘ n ‘ . le « mh ‘rence : 
. Hares ag pe gta und references, A, Box 2I should have a water pan in the hot-air bex 
General Post Office, New York . 
of the furnac and add water vapor to | 
Inquiry Ne, 1546.—For «a small drill to drill pla , ¢ 
. ated air be enters the 0 
Desiens. holes in solid grauite by power, compressed air or elec heated air before it enter he room 
tricity > , 
WINDROWER FOR MOWING-MACHINES (8417) E. K. E. asks: Would you be 
it ' \ W : r tw Send for new and compiete catalogue of Scientific 
HoM 4 “! 0 ; ‘ , rh . ‘ xact ny o 
in \ AGA ' ! ! and other Books for sale by Munn & Co.. 36] Broadway kind enoug to tell me th exa length f 
windrower | fa in lesign, the essential | wew york. Free on application German silver wire of a suitable size for a 
feats f which ’ erk f parallel . te » be j ould be quired to give 
{ pa Suamtew We. 1840.~For « cme eenaneice #01 resistance box which would required E 
f rad ’ I ach at | running an electric drill a resistance of one ohm, the wire being such 
"wel Nat, or of mucl reat vid n thiel Tnauiery No. 1548.—For one % b. p. upright engine | 48 Is commonly sold by electric supply houses 
me and each ned up a ar with a | Of best make A. The length of wire for one ohm depends 
duatty urved ! vl he tet Inquiry No. 1549.--For dealers in second-hand | upon its size Supply houses keep all or nearly 
oo ’ o ’ ’ atu t ly ) | “. , 
minal portion of whi " \ d at it ommutators of Mor 10 volte for a 14 h. 5 yoam all sizes of German silver wire to correspond 
olar tands at an oblique a boty Inquiry Ne. 1550.—For manufacturers of cadets’ | to those of copper wire ro find the number 
par rhe windrower | rt whed to the | Sits and outtts of feet in an ohm, divide the number of feet 
re f he uit bar fa 4 ind su Inquiry Ne, 1541. For the manufacturer of “pigs | of copper wire in an ohm by 13 rhe quotient 
in clover pussies and other loys 
the iteral delivery of tl hhaty ’ ling ;} will be the number of feet of German silver 
Inquiry Ne. 1552.—hor manufacturers f atec : 
acon plates, bars and pipes for iron shipbuilding wire in an ohm 
Nore.—Copies of any of these patents will be} Inquiry Ne. 1543.— For manufacturers of } sting | (8418) F. W. L. asks: In order to gen 
lanta f ' r het ate or heatin pr me | . 
furnished by Munn & Oo. for ten cents each, {owns and amall cities _— —-—s ™ erate a current in a closed coll of wire, is it 
Please state the of t mtenter tle necessar . » number o ss of force 
a he name of the patent: title of Ineutry Ne. 1554.—For wanufactu: phos ecessary to alter the number of line of ree 
the invention, and date of this paper. phorus. passing through the coll, or can a current be 





INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
October 22, 1901, 


AND EACH BEARING THAT DATE, 





















































See note at end of list about copies of these patents. } 
\ 1, ma f ture of carbont oO. P. Oster- 
rt per ont 
Air ompressor H Strater 4 684,955 
Alkalies and lu i 8s, making, 
jahn 654,864 
Alk ids I x ‘ ‘ rt ona via 
Amalgamat i M Smitt 
An I Joy 
Animal tray, W. G. H. Ripp 
Automobile pum] device, W 
Au bile f ing gear I I 
Axle lubr ‘ Ss \ I 
Back band hook, I St 
} presse self feeds J 
Ball bearing wheel, W M, ¢ 
Bandag ste M bbe 
Basket fru _ I ley 
Batt leg Db & Ward 
B tub leg a Ward 
Ba Ne Electri jattery 
B i preparing s+ da A. I 
ma 
Bed, folding J I Wilmot 
Bedstead ace J WwW Durbar 
Bee x apparatus, | Hi Niemz 
be elect A. Chrystal 
Belt stretcher, ¢ r. Cummings 
Bi I I Hood 
Bik l J Pay lor 
B mud guard Ss Mill 
I ‘ I \ " 
I 
i G. ¢ Shep i GSO,1N1 
| 685,068 
i ts visua l ( 
M s OSS, 164 
B f 8 oO. D. Orvis. .684,852 G84,85. 
Bb s 1 £ ( \. Sawin USD, 178 
I 8 val s i 1 W 
Hawort! 684,818 
B g appa s, L. Graf 685,132 685,133 
I k ecutti r trimn xz mact J B 
Me er 684,042 
Book holde Dickie 685,017 
Book manif Landing 685,151 
ih gx and M tor OS4,044 
Bb " stock 684,870 
Bb non-refillable, S. L. Col 685,050 
Bot efillable, Davis & Brow 
Bb fillable \ ’ Rin 
B le ing se, J. H. Lyons 
Bb machine J. G. Hehe 
Brak be J N Ba 
Brake shoes Bb. Wolhaupte 
h \ holl Ww ! ing 
B hes fast g ft \ I I 
I Oss 
Br nr is “ M M. Catlin O86, 100 
Bugg acl nt, H. Krebs 684,040 
Butter pl and) =wrapper bined, M 
M Os4 
BR n hook, 8] g, J. A. Crandall 6S4,9015 
B I | trousers, J. and A. Hol OSH, 208 
( geri I. R. Stuart OS84,050 
( I get W li Johnstor 6GS5,046 
( Se r psible Cat 
( ke na ne W Munn 685,000 
( , S \ J a OS4,S25 
‘ tes , hine, ¢ F. la 684,852 
( ! iling dev ‘Hu er 64.088 
Ca bol silway \ St kl 6OS5, 187 
‘ I ! Lethe OS4,S54 
( couy W. E. Hoyt GSS, 144 
1 fem ‘ W Web OS4,064 
( 1 J. P. Cor lius 685, 100 
( ailw I \ Hoert 684,056 
( I mpson & Herbe O84, 885 
Ca starter and: move Erwin & Moehn OSS, 120 
Ca awitehin ‘ ‘ I Wel ar OS4, 005 
Carburete G Ma let J OS4, 8560 
‘ bur ‘ l & Wrigl G85, 255 
K ind ! t 1 bal m a 
Ss sor O84, 875 
Oo W S 4 
1. I 
iP 684,861 
‘ t 1) i O85 00 
Cash ay Ile OSD, 17 
‘ t socket, | jy. brood OS5,07 
‘ 1 W a) W t 1 OS5,071 
( guard i ’ I riault Osho 
‘ t pport, J. F. Ke 6Rh.040 
( \ t l I Barker OS4,000 
Ciga bunel ipplng ichine, f I ler 
ingtor 685,140 
Ciga u stent box J Hess OS84,782 
{ tes lev f tot f 
J N Ne at 685,000 
Clamp for ! pilla ( I 
Littell 6S4, 855 
‘ mp for r I t t ( M. Hart GS4,815 
Clamp fo securit ind) hboldlt 1 sheet r 
sheet f ft 1 t \. Ringdahl 684,806 
( h ! ‘ \ Jacq 685,045 
lothes d W. M. B es 684,776 684,777 
( i a ! ‘ W M Karnes 
OS4,778 684,770 
( ! | I I ! O84, 8600 
( | hand! lev Ss. I Peel 684,800 
( , kit \. Denney 684,02 
Coffin 1 t Db. J. B. Saragin 684 
( ail ‘ M Higgins O84, 086 
( " ee I 685,011 
Comy . eee Holmeren 685,142 
Con ing peat pull et int blocks 
parat for J Westaway 684,007 
( t ina f upporting and adjust 
I i ( Cla OS6, 107 
(Continued on page 285) 
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66 Boot and | conmibeie ejecto, C. A. Bourdon..... «++» 684,905 ’ ; eepoenecens: oo 0: rrr 
Star | Continuous kiln, F. D. T. Lehmann. e Send eight two-cent stamps for four months’ trial subseription to | 
mene Cutting Conveyer, J. H. Bell . escves ° y 
? ——— a Cooling bed for plates « is S 7 A MONTHLY j 
eons Cork tapering machine, 
cr Latnes [ios See eas: YST MAGAZINE } 
“4 Corn crib ventilator, N Brimful of bright ideas for | 
FOR FINE, ACCURATE WORK | cuff, M. Vernon...... business & professional men, : — ‘ 
if rtalogu Cultivator, B. F. Dean. . Better still, send 50 cents and receive all numbers from the first 
“ aby ( Sittveter J Fischer. p éoesee seessee imsue (Dee ember, 1900) to January, 19%, You cannot afford to miss ( LS st IN r’ bi 
SENF¢ A FALLS MFG. @. I Gultivator. cane, A. Horner. a even one of the articles described below ge 5 Hy 
695 Water Street, Cultivator, wheel, H. M. Burdick. 634, 790 Business Getting Qv Op 
Seneca Fails, N.Y., U.S.A. | Curling iron, self heating, G. D. 684,804 To no other subject ts so much Lp, 
aiennil —— | Curtain pole and hanger, H. O. Lane...... 684,830 on. Nos raubject is of /}.} 
73 Curtain trimmer, H. E, & O. D. Baker.... 685,196 CS ee. 
NGINER FOQy MACHINE SHOP OUT I Cushion, H. R. | Patriarche..........+++s+. 85,219 | I bo" tae ueest eucesesial businoss 
ATHES T) TOOLS ano SUPPLIES. Me, Cuspider, antiseptic pocket, J. 8. Lamond.. 685,053 men are described by our experts 
ASTIAN LATHE (0'2 ° ; ee | Cutter See Photograph Cutter, with added comments and sug- 
S - sis 5 Be INN AT: Cutting and embossing machine, J. B. Hos- gestions, 
iets tetler : eorevccececes 684,989 The Factory 
Cycle driving gear, R Kose h. eeeoeecceesen 684,089 Sverem tells about the organiza 
a : ‘ Cycle, motor, W Buckley oecesebaeee . 684,787 tion of the factory. Systems for 
American Sheet Steel ¢ ompany Cycle propelling mechanism, G. B. H. , factory conta, perpetnal, invento- 
; ‘ Austin 685, 08€ les, shop orders, indexing ¢ 
Battery Park Building Cycles, ete, saddle for motor, L Lalle moat 684,041 ee ee a im plan, te, are covered fully. 
New Y rk Cyclometer, J A. KReyeS. ccccecveces 685,150 ? } P ~ ” 
UI ‘ r > 
7 im, be rng eee wi Jonte. ec eeeees borg ol Prominent purchasing agents explain systems used in their own 
> gf ieties ental chair, OTKOT. «26s seeee +» OM, offices for purchase orders, quotations, stock records and genet 
Manufacturers of all varieties of Dental chair head rest, M. ©. Merker...... 684,541 “ 
Iron and Steel Sheets Dental tool attachment, W. C. Rothkranz.. 684,951 Collecting 
. | Dentist’s t . ( Graft -.». 684,084 ‘The work of all collectors from 
Bla k and Galvanized | Disinfecting appliance, T. N. Thomson (re- the retailer to the manufacturer is 
, ) j issue) . veces . 11,041 covered fully. 
Plain and Painted a for Gushing tanks, automatic, J 685,020 Meckiess Accounting 
] enne . ~ 
Fist, Cocrugated and Display device, ik. ‘i.  tiartwig os aeatrumgssnonpednes 
ony" 4 ‘rimped Distributive de positing or panning machine, read this «ph did group of articles, 
8S. Burbank . . 684,789 They are completely illustrated. 
Dox “mat, Karnaghan & Prescott.. ‘ 684,526 Ghost Ont 
2 ? . 2e0 Sheete Dredge shovel, H. Head.. "> 685,136 or ute | 
Apollo Best Bloom Galvanized Sheets Dyeing, Mercier & Chaumartin 684,840 , This rerular department suggests | pr elixed to nits above 
Yewees W ic anv’s | Egg or cake beater, A. Welsenback...... 684,966 the quickest, and easiest ways for 
S-type tian a es | Exz poacher, Quackenbush & Carlson. ... 685,172 | Tl sen in the country contribute, cing Twine work, |The brightest ciphers will make *1000 out 
Planished Iron Electric battery, P. Chapuy 685,101 | Hf ydozen years’ subscription. Other “lepartments are PUBLISHED I . orn ' 
r . ’ Electric furnace, W. T. Gibbs 685, 4 ABOUT SYSTEM—A monthly resume of ail that is published any j f 
Dewees Wood Company’s Electric method of fusion, W. T. Gibbs where about system and methods—ANSWERED BY EXPERTS of nothing 
> aft Electric resistance, BE, R. Carichoff . Contributed by trained syst eatlnns nay STRIAL BETTER- 
Refined Iron KHlectrical oscillation, means for increasing MENT SYSTEM IN ADVERTISING, Al, rut $| 1 wee | vid on 
: . Soha. St cues he the intensity of, N. Tesla . 685,012 Teo any yearly sa System the ( < Cen Ve 
Wellsville Polished Steel Sheets | electrical reciprocating apparatus, J. Brown 684,906 advice of any or all of our experts or ‘ i . 
. ate apls oO " their assistants is free a service It conte , " 
Elec tric ny Eetnaten display fountain, F onn.430 many dollars to buy in any other way an i naow merit poi Y if nite 


Eowr Hverr.—Iinsurance and real estate 
records and systems for professional men, 


F. BARNE Elevating mechanism, M. ¢ Merker 684,842 
B. Ss — a. Elevator valve mechanism, hydraulic, M @uen Waesws —Sesters et if 
‘ Merker 684,848 | FR 'y costs and factory 
ELEVEN-INCH SCREW Elevaiors, arrangement for controliing elec: | (emai, ¢ c 
Dor ae 4 . —Lists o omens, 
~ CUTTING LATHE, , (8 8. Wanistrom.. 00.00%... 686,072 angie os tcmee 
6 


rs, automatic stop valve hydrau systems. 
For foot or power as - 
wanted Has power L. Pletcher 
cross feed and com- n of, E Dithridge 
wound rest A strictly aT ate Anderson < 684, 900 
high grade, modern wagon, Carpenter & “Sproul . 684,907 
tool Ask us for print- wwer transmitting device, BE. Thom 
, ed matter 
@ B. F. BARNES 
COMPANY, Engine speed controller, T. M. Foote.. 
Rockford, Hl. | Engine speed regulator, explosive, L. A. C 
— — | Letombe ‘ 685,152 
| Engines, oil supplying device for explosive, 


Pres ses “for aM..3 : Bs transmission or coup- — 
Sub-Press Work | png ng, device, for power, HL. Jobn.......+ OBh3a® For further information 
_ Ts . } Engraving ine, tarr is4, 6 


Engraving machine, three dimension panto 


M. Bate o4,072 684,973 fill out and mail coupon 


afety, P. J. M. Waslyng 
J. Q Adams 


Equitable will gi re $1,000 to 


you at the end of 20 vears. 









If you die your family receiv 
es? {000 alt once 


Moreover at the end of 





Cusnies E Wise, 
Order systems, bank, trast 
company, railroad records 
and methods, «special intr 
cate systems, purchasing, collections, 





Fa. C., Monsn,—Card ledgers for commer- 
cial houses, banks, trust companies, building and 
Joan associations, 


SHAW-WALKER, Muskegon, Mich, 


The largest exclusive Makers of Card Systems in the world, 


ae / protits also 


| 
. 684,885 | 
regulating and controlling appar | 
marine, A. M. Rus . @ 





the Endowment period you 





receive the accumulated 




















Five sizes. Sub-Presses and 
Tools to order, 


below: 


t®? Send for Catalogue. 


BLAKE & JOHNSON, 
P. 0. Box 7, WATERBURY, CONN 


later for steam boilers, electric, 
4 Whitfield 

eed water purifier, A. H. Schmidt 

eeder, boiler, O. J. Scott... oeeece 685,065 

ence tool, wit ( EK. Pearson.......... 684,858 

ertilizer distr ibute , B.C Elliott........ 685,119 

ile, card, ¢ Zimine rli ° 

ilter, cle arena A. J. Madden 

rearm eject 4. H. Day 

reproof “% vr, S&S Hoyer-Ellefsen 
i r J 





THE EQUITABLE SOCIETY, 

FOR - Dept. No. 29, 120 Broadway, New York, 

GUNSMITHS, TOOL | 

MAKERS, EXPERI. ! 

MENTAL & REPAIR! 
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iF 
t 
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Please send me ietehenienbeil regarding 














an Endowment for §. ovtecesoncbesduneneen if 
Fastest, simplest, handiest, most practical and durable low-priced 
calculating machine, No business complete without it. Adda, . , 7 — - 
Subtracts, Multiplies, Divides, Easily learned, lasts » lifetune. issued to a man -- years of age 
Saves time, labor, money, and 


i 

! - « 

loor mat, "hexible metal, F. B. Huckstep 
lue or stovepipe cleaner, Miller & Barnes 
luid meter, H. Chrisman . cccoe @ 


WORK, ETC. 


From 9-1n. to 13-1n. sewing 
Arranged for Steam or 

























Foot Power, Velocipede | Folding box, J. Golberg...... QUICKLY PAYS FOR ITSELF Name sheniins 
or Stand-up Treadle ood from blood, making, M. Dietrich Ensures accuracy, releases from mental strain, Adds all columns 
Send for Catalogue wot rest, A W a a . 684,057 simultaneously. Capacity 990,999,999, 
rk, hoe, and rake, combined, "N Williams 685,022 An Unsolicited Letter: 
7 = W F ; & INO. | BARNES CO Game, ¢ Knecht eeee «+++ 684,938 OL « Derarrwent, Averin, Texas AAAreSS «...--00000000+ 
Game apparatus, T. W. Peck ‘ .. 685,006 . E. Locke Mre, Co August 12, 1901 
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Boston, Mass., 








science or PSychratism 


Taught ina Full Course by Maii by 


PR OF. ALBERT VERNON 


ynder and Headmaster of 
z VERNON ACADEMY 
MENTAL SCLENCES, 
at Rechester, N. Ve upying the 
Wa vy Observatory. 
Prof. Vernen's work has been investigated and en- 
dorsed by leading members of the New York State Sen- 
if Payedratiom teaches 
and enables men and 
so self-develop 





famous 











ate and Assembly lhe science 
the superior power of the mind 
women of aves and conditions t 
their latent al wers that they can not only become man 
tere of themeelves, but of the conditions under whic 
they work and live, increas ane “4 ir Ineome often cen 
fold. Prof, Verno an 
“Paychic Phenomena : of 
the Twentieth Century" SENT FREE 
postpaid. if you address 
ACADEMY OF MENTAL 
O4 Bast Avenue, Rochester, 








VERNON SCIENCES, 
ve N. ¥. 


BVUVVVVO88 
TUBULAR 
DRIV ING LAMP, 


niy perfeet one 

1? will not blow or jar out 

IT gives a clear, white light 

IT is like an engine bead 
light 

IT’ throws the ght straight 
ahead fre Mito WO ft 

IT burns k ne 





60 Laight Street 


New York 


? R. E, DIETZ CO 
Men n thie paper and get special di ant 
@e ese ESTABLISHED 1840 aeons. § 

ELECTRIC SEWING MACHINE MO- 

tor The inetructio ons and numerous |ilustrations of de- 

tails contained in this article will enable any mechanic 
average ability to build an efficient motor that will 
ute a sewing machine The cost of materials for 
this machine should not exceed five dollars, See SCIEN 


rivic AMERICAN SUPPLEMENT, N 1210. Price 10 
cents by wail, from this office and from all newsdealers 


ARTESIAN 


Wells, Oi! and Gas Wells drilled 
by centract toany depth from 
to 300) feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
game. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet 
Write us stating exactly what 
is required and send for illus- 
trated catalogue Address 

PIERCE WELL ENGINEERING AN!) SUPPLY CO, 

136 LIBERTY STREET. New Yui.K, U. 8. A. 











































Thill coupling, } J. Becher. oc ccececocess Gsiurs | gi? 2299800000000 >> > >>> d>Ss2a>2>2aa > ~~. 900000000000 
Thill coupling, C. C. Bradley 684,076 
Tiles, etc, sagger for paving, C. F. & A | 

W Koch 685,001 
Tin plate cleansing and polishing compound, fCAVAG E MAG A IN E IF E | 

G i. Kennedy . Z | ‘ 
Tire, elastic, W. 1 Williams 
Tire, pneumatic vehicle, L. 8. MeGiehan 303 and The Only 
Tire shrinker, Thompson & MeCullough. Hammerless 
Tire, vehicle, W. H. Seweil.......+.es0++ * 
Tool maker's clamp, G. Willringhaus..... 30 30 Caliber. 
Torpedoes on vessels, apparatus for eer 

‘ Morris. ..cccccccccsccccscece 685,165 | ) 
Toy, J. Mauro POTTY TC TTT TT . 654, 008 | ) 
Toy, locomotive, M. U. Loree.......++6. . 684,908 | 8 ome ) 
lrace fastener, H. VP. Childress.... . G84, 702 | wp we) Bionk § 
Trolley, A. J Kberwine oceccceceence, GURen te nge for 
Trolley tracks, mechanism for making, F. J 184, a , The Rifle of the 20th Century Hunting , 

Richard 684,865 - 
Truck cal B. Haskell ; .. » 684,816 pg! |® BAKER & HAMILTON, San Fran- Write for New ( 4 
ruck spring plank, car, G. B " Maltby | cisco and Sacramento Cal. , ‘ 
ube protector, H. 8. Ross..... Pacific Coast Agents. Catalogue A. 4 
Type tinishing machine, G. H Ziegler. oN SAVAGE ARMS co., UTICA N. *. U. Ss. A, ; 
Typewriter paper adjuster, F. P. Bow isby ’ 
rypewriter shifting type bar, A. C. Fer | Seccceccees _ ~~ a - Pid 


| Valve mechanism, air brake, KE G Shortt ’ 
Valve operating gear, engine, 8S. Z. de Fer DIXON $s oe OUTLINE, 


OF THE 


The “‘ Wolverine ’’ Three Puts g 
Cylinder Gasoline Ma- alogue 





rine Engine. 
1 ' 


WOLVERINE 
MOTOR WORKS, 
Grand Rapids, Mich. 


WORLDS RECORD. 


MOTORS's0° 





AINQUESTIONABLY THE LARGEST AMERICAN MAN FRG 
LoTMMMAs Miran te LL AAA 





guson 





Felbel. .685,121 to 


Typewriting machine, J 


lypewriting machine feed mechanism, H | . 

m @& 6 L. Wagner 
py Rg ETE * Paint that Pleases GRAND PRIZE PARIS, 1900. 
i. on cue cam ae oe 0 | by its permanent beauty and wonderful durability, as HIGHEST AWARD POSSIBLE. 


Valve for water cocks, alr, W Paul 


Valve gear, engine Ww. ¢ Gordon | well as its “ preserving ” properties on wood or metal is } 
> | 








Valve oper 
son 


ating mechanism, J. G. Hefider 


GOOD POINTS 








SILICA-GRAPHITE 
PAINT 





Vault, grave, ¢ ii, Fryer 
Vegetable cutter, N Bosmann 
Venicle brake, 4. H. Garrett. . Lasts fonr times as long as other 


and spring, S. EB. Oviatt GN4,947 
motor, Hanauer « 


Vehicle coupling 


Vehick mechanism, paints and always looks well, as it 



















Dannelly 


Wheel tread shoe, vehicle, W. R. Donald Enclosed Mechanism 
worn G84, 022 i kmanshi 

Whiplock, 8. BE. Clark 685, 105 | Superior Workmanship 

Winding spooling machine, thread, J. O | A Card Gets a Catalog 
Mckean ost 


TYPEWRITER. 


ELLUSTRATED CATALOGUE FREE: 


ThE SMITH PREMIER TYPEWRITER Co 
SYRACUSE.N.Y US.A 


-_. $25 


The “WILLARD STEEL RANGE” 


Has 6 8 in, ida, oven I7x12x2), 16 gallon reservoir, lange warming closet, jupiex 
grate, burns wood or coal, welghe #0 Ibs., lined throughout with asbestos, 
GUARANTEED TO BE AB REPRESENTED, Write tor tree Goseriptive 


‘reulars and testimonials from parties in your section who are using ¢ 


WM. GU. WILLARD, Dept. 14, 610 N, 4th St., St. Louis, Mo, 


\INTEREST in Manufacture Wanted. 





Window BK. Bengtason O84,074 
Wire drawing and spooling machine, J. H 

Hi. O'Donnell 
Wire stretcher, ¢ Kk 


OM, 46 


Century Motor Agee 
wa 


Pearson 














Wa Shiper ind erage, 3" Ces Vehicle Go. | 

Work holder, J. 8. Peden | Syracuse, N.Y. ) 

be om . f oe . ry a en pope rs | —EEEE 

Fone eck ta. , aton ones 8 | patos ] Pa vy The Freig Pere o 


Will ahip ©, O. D, to any atation in the United States for 
DESIGNS, 
Radge, J. BR. Wrinn 


Handage, abdominal, P. B, Sheldon 
Kady brace, P i Sheldon 





wrapper cutter gage, N Du Brul 
Collar J N ‘ayn 
Cream wiler, ua 

Crushers and pulverisers 
W ii liams 
guard, G 





Ha boock 
beater head for, M 





hy oglam Johnaton eeere oe 




























Fence wire, barbed, D. C, Smith 212 LOMNIGR APH vin = 

irate, portable basket, J. M, Dodd, 35,214 to Party in middie western city having plenty of unem 

(irnte portable basket Ww bh Fiteb a sh proves girls and boys will take an interest tn manufac. 

liammer head, I Ww Tarbell ure of some article of wide use ret room 22x70 feut, 

liat tree, W. HL Boggs with power, Would put in some capital 

Horseshoe calk, J. Hirsch Avidress Box 200, 4 Meares, Mich, 

Matches, ete receptacle for, EB. Caldwell 

Pipe coupling or nipple, W. FP. Bossert ATOCH FACTORY MACHINERY Ww. bo 

Radiator alr vent, ¢ a ° an Auke 0 DO NOT WASTE TIME, | wit LIAMA, Mfr., 1001 Monadnock Block, Ghee U.S.A. 

Sewing machine cabinet, A Abranmaon 

Sewing machine table A. ¢ Abrameon Energy and Money in further AGENTS aw dally made by age 1 we Hina our 

Shaft bearing hanger, | 8. Bixler Experimentir but ba | ‘ Claim Wile Used by e 1 ant 

Spoon, G. N, Allen.. cetai - | and physician, Sayers & Co, DO da Glive BO Louie, tin 

Stove, heating, T. I. Rankin 6,210 THE P ‘ . 
rit» Ringing Brewers 

Swing frame, H. J. Ritter ICE? at} Hoteles ere’ Machiner ye Vine 

ty vebiel * \ : ~~ * ieee San 0 | John R, Keim . CO., 8 Clinton Btroct: Milwaukee Wis 

ollet or almilar articies, holder for, L | 
Levy 3 
Primining, Ai. llworiman 2.2 Auto-Steam Engine 
| Vehicle frame, motor, » Gallaher 


The Ideal of Perfection, Has 
been tried, stood the teat, and 
found NOT wanting 





Lt we 
Worrunte ® 





TRADE MARKS. 





Write Jor teatimontale and prices which will wmterest you DELS 4. & ‘EXPERIMENTAL WORK. 

Ale Massachusetts Brewerlea Co 7, 228 Inventions developed, Special Machinery. 

Hoots and shoes, B. Rosenberg & Sone JOHN R. KEIM, Buffalo, N. Y., U.S.A. NO AILLARD, Fox Bidg., Franklin Square, New Yor) 
Canmly late 1 cream mint and other A. P - —__—_ -—___ -- —— 

Ki plated n TO ENLARGE AN ESTABLISHE co 


Chemical material, certain named, J J business, a amal! article that will command rapid sales, 
Simons i H UJ chiefly among women, with solid margin of profit, wili be 
Clothing, boys’, Wolfers, Goldberg & Co Mandolins and Guitars. taken up, Preference will be given to an article patented 








Court plaster, liquid, B. EB. Carpenter all First-Class Deal or already marketed on mall order jines 
Drill fabric, and pants, overalls, and shirts Send Fall partioulars 
made of such fabric, Rellance Manufac F. Ay Box 773, New York. 
turing Co 
Kl 7 m ! gr wae herp named Stanley Ay H. P, GAS ENGINE CASTINGS 
votrh anufacturing Ceé 
. Materials and Blue Prints, Write for Catalogue %. 
Flavoring powder for foods, Gross > wk ‘ . ¢ ad 
Grainine Gombe. Feurr Tavier, -amaben PARSELL & WKED, 12-151 W. Slst Street, New York 
Hair tonte and tnvigerator A. Kronkosky 1... Cincl BY MAIL Pioneer home course 
innatl SHORTHAN “” veer home cour 


Catalogue and Piret Lesson Pree 
Potts Shorthand College, box %, Williamsport, Pa 





Ink, printing, Standard Printing Ink Co 
Liniments, I Allen, Sr 

Mineral spring water, H. H. Young 
Olle and greases, Sterling = Cc 


Sheetings and drillings, . Woolley’ & Co READY EARLY IN NOVEMBER. 
Tonle or syatem faselator, W W. Gavitt | 
Medical Co : i 





Washing powder, J. W. Hussey 





LABELS 


Derma " aleum 


Compressed Air 


Jooth’'s Compound Powder,"’ ITs PRODUCTION, USES AND APPLICATIONS. 





“Dentaline," for a powder, ©. W. Howard fae By GARDNER D. HISCOX, M, EB. 
Magis lake,” for whetstones, 8 R. Droes anes AUTHOR OF “MECHANICAL MOVEMENTS,” 
erebress” fer a median W. ¥. tae LARGE 8VO. 820 PAGES. 547 ILLUSTRATIONS, 
lins 8.740 
MeLoughtin Brothers _ Combination pian bheeeoee bound in Cloth, $5. 00. Half Morocco, $6.50. 


Race, Tenpins and Cannons,"’ for a game, — 
MecLoug hlin Brothers 
Palmaline for a medicine, C. M. Suilivan 
Stropene for razor strop dressing, Razor 
Stropens ‘o 
The Original Thomson's Electric Medicines,”’ 
or medicines, Steiner 8,742 
wn Lotion,” for a toilet preparation, aeration and purification of water supply 
Voodoo Pharmacal Co ondnees coos eee | tion The Air Brake 
} economical vehicle for work 
A most comprehensive work on the subject of Compressed Air 


A special illustrated circular of this book will be issued whe 


—_ published, and it will be sent to any address on epotmnanian. i 
MUNN & CO., 


A complete treatise on the subject of Compressed Air, comprising its physical and operative 





properties from a vacuum to tts liquid form Its thermodynamics, compression, transmission, expan 


8,737 | sion, and its uses for power purposes in mining and engineering work pneumatic motors, shop toola, 





acids and oils; 


r lifts 


1ir blasts for cleaning and painting The Sand Blast, a pumping of water 


railway propulsion, poeumatic tube transmission, retrigera 





and numerous apphances in which compressed air is a most convement and 


A E “ with air tables of compression, expansion and physical properties 
A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
Address Munn & Co., 361 Broadway, New 


York 
Canadian patents may now be obtained by the tn- 





ventors for any of the Inventions named in the fore- 
going list For terms and further particulars 


going lat Ror terme and further particulars | Publishers of the Scientific American, 361 Broadway, New Yorke 





| 


288 


Scientific American. 





NOVEMBER 2, 1901. 











get a Waltham. 


free upon request. 





Waltham Watches. 


“Whatever is worth doing at all iene 
is worth doing well.” ae 
Therefore, when you get a watch, 


**The Perfected American Watch,’’ an illustrated book 
of interesting information about watches, will be sent 


American Waltham Watch Company, 
Waltham, Mass. 


Perfect Grip Clip. 








NEW ENGLAND WATCHES 


Made for the 
“ WORLD }® 
Send for Booklets 


BLVE FOR LADIES... 
--RED FOR MEN 


THE NEW ENCLAND WATCH CO., 








New York, Chicago, 
3] Maiden Lane. 149 State Street. 
San Francisco, Spreckels Buiiding. 

















‘ SP SUPA 


TTnonoda INSPECTIONS); 

















THE TREND ~ 
“ OF TRAVEL 


now a-days calls for elegance and barry § wt combine | 

h speed an 
pa ty, a comb nee 
tion best reached 
ina 


WINTON 
MOTOR 


Strongly but sim- 
ply constr ructed, 





PRICE $1,200. 
get out of « aver ve onomical, too, in spite of its super 
ior mace and ff 
THE a Aly TON MOTOR CARRIAGE CO., 

felden Street, Cleveland, Ohio, U.S. A 
RasteuN Durer, 16-152 Bast th Street, New Vork, 


PRICE $550 


Tr) 


Simple and Comfortable 





Cpe” CREST MFG. CO, 
Cambridge, Maas. 


STEARNS § STOOD THE TEST 


394°3 MILES IN 32 HOURS 21 MINUTES 


OU 


New York to Buffalo Endurance Test 


Model A, Runabout 
Model B, Dos-a-Dos 
Model ©, Delivery Wa 
gon Modei D, Bugey 
Top Runabout Model 


KE, Victoria Top Run #7 

about - 

Prompt Deliveries a nu 
Write for Catalog 


STEARNS STEAM CARRIAGE COMPANY, 
Syracuse, N. ¥. 


OVR 1902 MODELS 


ARE NOW READY. 


Two of our 18 model two- 
passenger pleasure carriages 
wen highest certificate 
and made fnetest aver- 

age running 








iv any 


Rurfalo en- 
durance run, 
average 
time being 
14.80 miles 


— Powerful 
NO AGENTS, engines and 


strong conetruction is our policy Secure a place now | 


for delivery next spring. 


THE HAYNES-APPERSON CO., KOKOMO, IND., U. S. A, 
LLEL CHBE at ben 
MPSALL warts] i SA 
2} H. P. Air-Cooled MOTORS 


Total hewht \ inches 
Outside Biamote stereo rT wants Case rt inches 
mie kuess of Crank Case 

Total Width of Motor to ‘B nd ot 
Crank Shaft, - lM inches 
Weight of Motor, - pounds 

Price, including ¢ ‘arburettor. Induction 

Coll, Muffler, Battery and Sparking 
Ooi, bozed. 3 ready for Sbipepent, $135 

mt te the Tre 


pavin' AQT, RTH AL? Pa. 
JESSOP'S S 


FOR TOOLS 


3K inches 





CARRIAGE | 


easy ’ perate | 
and ne * liab le to} 


a 





143 OLIVER STREET, 


Industry 


The United States Steel Company has been paying for the 
past two years quarterly dividends at the rate of 12 per cent. per 
annum on all its outstanding stock, and it is expected that this 
dividend rate will be increased as soon as we can enlarge our Plant 


at Everett, Mass., to meet the needs of a rapidly growing business. 





To provide for this additional steel building, 100 ft. x 130 ft., and 
a larger working capital to handle the constantly increasing out- 
put of Jupiter Steel, the Board of Directors has authorized the sale 
of a block of Treasury shares full paid and non-assessable, at par, 
$5.00 per share. 

Our Steel Castings are an improvement over the ordinary 
steel castings because they require no annealing, being strictly 
pure steel of uniform hardness or softness throughout, and can be 
welded, tempered and forged. 

Our foreign patents, now being negotiated, show conclu- 
sively a source of dividends equal to the entire capitalization of 
the Company. As a rule, stock in well-managed manufacturing 
companies is generally bought up by those in some way connected 
with their management and the outsider has little chance except 
at a high premium and a correspondingly low profit. But this is 
an unusual opportunity for people of limited means to secure an 
investment already paying a large income, an opportunity such 
as is usually offered to capitalists only, and the man with a few 
hundred dollars gets a chance. 

In this connection it will be noted that the ScrENTIFIC 
AMERICAN published an article on Jupiter Steel, illustrated on the 
first page of the edition of October 12, and described in the fol- 
lowing pages. A copy of same will be mailed on application. 
This was very flattering to us, and we consider it the best en- 
dorsement that Jupiter Steel has ever received. ‘To those who 
are interested a full prospectus of the Company, together with 
a record of what has been accomplished in the past two years, 
will be mailed on application. Preference will be given to 
subscriptions in the order of their receipt. All accepted sub- 
scriptions will draw the full regular quarterly dividend of 3 


per cent. payable January 27th, 1902. 


UNITED STATES STEEL COMPANY, 
BOSTON, MASS. 


<i Hf aughtin’ ‘Monet aw ANY PRICE. POSTPAIO ONLY © 
ae 14 K-G ) NT )N APPR VAL - )N 


PATENT AERIAL 


WIRE .ROPE TRAMWAY@ 


For Transportation of Ore. Coal, Dirt, Timber, etc 


Absolutely Safe. 
Operated by Bne Man. Cost of Maintenance Low. (apacity Largest Ubtainable. 





WIRE RORE 





rade Mark Registered.) 


Loads Automatically Unioads Automatically 


Home Office, 920-922 North 


E) A. LESCHEN & SONS ROPE COMPANY, sisi "Scrcet st! Louis, "Mo. 


7-49 South Canal street, Chicago, LL 
York. 


Branch Offices, ; ¢ pA Centre Street, New 


These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 


CORTEZ CIGAR CO., KEY WEST. 





All varieties at owest prices. Hest Railroad 


Track and Wagon or stock Scales made. 
Also 1060 useful articies, including Safes, 
Sewing Machines, Bicycies, Touls. etc. Save 


Money. Lists Free. CHICAGO SCALE Co., Chicago, Il. 











WATCH THE 






at work and you’ll see why 
itisso comfortable. Trim- 
mings can notrust. E very 
pair guaranteed, 50ec. ever 
where, or by mail postpai 


. A. Edgarten Mfg. Co., 
Sen 222, Shirley, Mass. 












Photographic 
Graveyards 


Burial places for the photographic failures 
which occur with the best people and the 
best outfits, can be avoided by using a 


Bausch é Lomb 
Plastigmat f-6.8 


lens. Order your camera with it, or if you 
have an outfit, ask your dealer to exchange. 

No day is too dark for Plastigmat /-6.3, 
no shutter too fast, no subject too difficult, 


Plastigmat Booklet _tells why. 
Bausch & Lomb Optical Co. 


INCORPORATED 1866, 


Rew York ROCHESTER, N. Y. Chicago 





for Public Exhibitions, Church Entertainments, 
for illustrating sermons. Many sizes, all prices. Chance 
for men with little capital to make meney. 200 page 
catalogue free. 


CHARTER | 4 
ODED) eae Se one 


#1.—Gasoline, Gas, Distillate 
Stationaries, Portabies, Engines and 
Pumps, Hoisters 
Send for Catalogue and Testimonials. 
ct? State Your Power. Needs 








CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


STEWARD'S WONDER 


vf Highest Art in 
ACETYLENE BURNERS “sample de, eneomee 
"ATE LINE MFG CO., Chattane — Jenn, Urs. n 
‘Wi Chambers St.. New lhe... are ork. 


CARRIAGE TURRETS 


for holding four or six tools, fitted to 
any size Lathe, if a template of car- 
riage and center is furnished. De 

signed to eo onto cross slide in place 
of tou] block. Single movement of 
lever handle revolves and jocks the 
turret. Made in several different 
styles for ordinary lathe tools and 
round shank tools. 








Smalt Booklets on “ Turrets” 
furnished on application 





~TAUGHUN rar PEN a 


GRISWOLD ST 


DETROIT, MICH. U.S.A. 








